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All Dressed Up a 


COPR. 1943. CESSNA AIRCRAFT 


er 


don’ grouse and grumble if 
you've had to give up your bridge club 
or afternoon parties. That kind of driving 
just isn’t done anymore. Instead you can 
keep busy and happy by doing something 
right in your own neighborhood to help 
win this war. Here’s one good idea... 


AIRCRAFTSMANS HIP FOR THIRTY-TWO 


nd 


Wo Wag to Go 


BTurn on the sunshine in 
home. Arrange to take care of som 
worker's children. That's a real cone 
tion that any woman can enjoy mi 
to the war effort. Just get in touc 
your neighborhood O.C.D. BlockW 
er. She'll be glad to arrange every 


Ly... Hoo, Mr. Rand! You Too, Mr. McNally! 7 
maps of yours are really going to mean something to Mr. and! 
America when this war's over. What used to be an all-day drive 
be a short, two-hour trip in their Cessna Family Car of the Ait 

What's more, flying a Cessna will be every bit as easy as drivin 
automobile ever was for either one of them. Cessna’s 24-houré 
war schedule, building twin-engined Bobcats and Cranes for theU 
and Britain, has crowded years of engineering progress into 
That’s why the end of this war will see the start of a whole new"! 
of travel, adventure and fun for you in your own Family Car of tt 


Priority Delivery by Buying War Bonds Now. ac ; 
Be one of the first in your locality to own a Cess 
Family Car of the Air after the war. All indicatio 
point to a flood of early postwar sales. A priority lis 
ing insures early delivery. No obligation to buy. Cos 
nothing. Write today for complete details. CESSN 
AIRCRAFT COMPANY, Box 1616-FPA, Wichita, Ka 
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Here’s Why You Can Serve Your Country Best 


ere is what recent Parks Air 
College graduates are doing 
today—-serving in the Armed Forces 
and serving their country in air 
transport, aircraft production, 
and in training activity. 

These men—153 of them 
—on whom information 
was available, all com- 
pleted their Parks training 
between America’s entry 
into the war and Decem- 
ber 20, 1942. 

16 are in the United 
States Armed Forces — 8 
as commissioned flight offi- 
cers or aviation cadets in 
the Navy, 1 a Naval Ensign, 

5 commissioned flight officers 
or aviation cadets in the Army 
Air Forces, 2 in the Marine Corps. 

Al are in Commercial Air Trans- 
port—14 with Transcontinental and 
Western Air, 1 with Eastern Air 
Lines, 16 with American Export Air- 
lines, 1 with Pan American Airways, 
8 with Northwest Airlines, and 1 
with the Air Service Command. 

17 are in U. S. Army Air Forces 
training activity in the five Parks 
Air College organizations. 

79 are in airplane, airplane engine, 
and accessory manufacturing and 
servicing—1 with General Electric, 
1 with Pratt & Whitney, 2 with 
Vultee Aircraft, 13 with Wright 
Aeronautical Corporation, the 























PARKS AIR COL 


> cS R COLLEGE was founded 
— a. Has enjoyed full ue 
approval longer than any other aviatio 
school. 
Is accredited in its Aerona’ E 
ing School by the Illinois Superinte’ 
of Public Instruction. 
Included since 1938 in The Directory e 
Colleges and Universities, issued by the 
United States Office of Education. 
ent of 300 commer- 


utical Engineer- 
ndent 





Has a capacity enrollm 
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PARKS 
AIR COLLEGE 
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majority as field service engineers 
in foreign service, 25 with Curtiss- 
Wright, 4 with Ford at the Willow 
Run bomber plant, 5 with Glenn 
Martin, 1 with Consolidated, 19 
with Vought-Sikorsky, 2 with Lock- 
heed, 1 with Noorduyn, 2 with 
Culver, 1 with Fairchild, 1 with 


Boeing, 1 with Rearwin. 





All of these men prepared them- 
selves at Parks to be of exceptional 
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cial aviation students, also detachments . 
U. S. A. Air Forces Aviation Cadets an 
Mechanics. 7 
i i ith a school pla 
las its own airport wit! 
= oan devoted to school — 
entirely, also a group of fields for military 
flight training. . 
of 104, each especially quali- 
lar field of instruction. 
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Has a faculty of | 
fied for his particu 
Open to bigh school graduates wit 


ing in the uppet two-thirds of their classes. 








value in the: war effort. All are 
serving their country in various 
aviation activities—in actual com- 
bat flying and in the design, pro- 
duction, and maintenance of 
aircraft. 


Because of the thorough- 

ness of the training they 

received at Parks, they are 

not only engaged in this 

valuable service now, but 

have laid their ground- 

work for a successful 

career in aviation after the 

war is won. They realized 

that the ability to fly is not 

enough on which vo base a 

peacetime career, but that 

Parks Leadership Training, 

Parks well-rounded education 

would equip them for future 
success. 

Every branch of aviation is of 
dominating importance to your 
country today, As a wartime meas- 
ure, Parks now is admitting stu- 
dents who have completed but 344 
years of their high school work, pro- 
viding certain conditions are met. 


But don’t delay. Make the most 
of your next two years by taking 
advantage of the educational oppor- 
tunities offered by Parks Air Col- 
lege. The coupon or a post card 
request will bring you the new, free, 
64-page Parks catalog with com- 
plete information. Send for it now. 





PARKS AIR COLLEGE 
East St. Louis, Illinois 


Please send me details of four major 
courses in commercial aviation traiaing. 
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CURTISS 
TECHNICAL , JINSTITUTE 


RAND CENTRAL AIR TERMINAL, 1225 AIRWAY, GLENDALE (LOS ANGELES) CALIF 
OER PERSOWAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE FTS ESTABLISHMENT IN 1929 


Contractor to thi U. 8. Army Air Corps 
JOIN THE U. S. AIR FORCES 


FLYING 


ti 


Conscription includes everyone 18 years old or over. Closing 
of enlistments has put a stop to choosing service. You will 
now be assigned. YOUR BEST CHANCE IN AVIATION NOW 
IS TO TRAIN FOR IT . . . making yourself the kind of man the 
Air Forces want: the kind they can’t do without. If you are 
Ahoroughly trained you will advance rapidly in the Army Air 
Forces or in Civilian aviation. 

Curtiss-Wright Technical Institute is training hundreds of 
civilians in aviation mechanics and ing. 
These men will be definitely qualified for their place in avia- 
tion, either military or civil. 

By enrolling at Curtiss-Wright Tec now. you have an envi- 
able opportunity to guide your own future. HIT THE BULL'S 
EYE WITH BOTH BARRELS AT ONCE ... one for your war 
service, the other for your after-the-war career in aviation. 

The executives who have made aviation THEIR career 
kmow the value of each man is governed by two factors: his 
intelligent sincerity in selecting aviation as his life work, and 
THE ABILITY AND EXPERIENCE OF THOSE WHO TRAIN 
HIM FOR THAT CAREER. They know that Curtiss-Wright 
Technical Institute graduates are—and for many years have 
been—thoroughly qualified to fill the industry's requirements. 

Located in the very center and a very important part of 
Southern California's great aircraft industry. with its more than 
two billion dollars in unfilled orders, Curtiss-Wright Tec has 
come to be recognized as the nation’s leading institution for the 
training of Aeronautical Engineers and Master Mechanics. 








BARRELS AT ONCE’ 


Mr. Donald Douglas, Aoery on of the great Douglas Aircraft 
Company. chose ‘this school for his own son's training, which 
pointedly indicates the high standing Curtiss-Wright Tec has 
attained in the aircraft industry since its establishment in 1929. 

It is imperative that before you invest in a course of career 
training you determine what the returns will be on your 
investment ... for your choice of a school in which to take 
your training ‘will determine how much money you will make 
the rest of your life. 

urtiss-Wright Tec's career training is carefully designed 
to do just one thing:—TO MAKE MONEY FOR YOU. so upon 
graduation you can be independent and self-supporting for 
life. Our th ds of ful graduates have proven. Cur- 
tiss-Wright Tec training gets results and always pays. since it 
trained them in advance for the hignest position they could 
ever expect to octupy. If\can do the same for you. 

This school has ‘never guaranteed positions for its gradu- 
ates, but practically\évery graduate has obtained immediate 
employment and is advancing rapidly. The demand for our 
graduates far exceeds the supply. and we honestly believe 
every student who enrdjls her@ will be able to obtain, with 
our assistance, immediate emplayment upon graduation. 

WARNING!—"Don't_ miss\the boat.” The greatest oppor- 
tunity in your lifetime exists, today! There never was such 
an opportunity in aviation fam you;‘there may never be an- 
other. A position awaits you. Insute for yourself a steady 
income and independence for life. DON’T FOLLOW—LEAD! 
Send in your enrollment before you “migs the boat.” 











Offering specialized and proven training in 
AERONAUTICAL ENGINEERING & MASTER MECHANICS 


NO FLYING INVOLVED 
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MAIL TODAY @® DON'T DELAY 
WITHOST COST OR OBLIGATION SEND ME FULL INFORMATION AND CATALOG ON THE COURSE CHECRED OcLOW 
OC AERONAUTICAL ENGINEERING COURSE 
hee etry AVIATION MECHANIC COURSE 
SPECIALIZED ENGINE COURSE 
5 SPECIALIZED AIRPLANE COURSE 
CO SPECIALIZED AIRCRAFT WELDING COURSE 
() POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
0 
Oo 
ml 









SPECIALIZED AIRCRAFT SHEET METAL COURSE 
AERONAUTICAL DRAFTING COURSE, HOME STUDY 
] AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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@ Not even in the wildest flights of fancy 
does the winged horse of mythology 
compare to the everyday miracles per- 
formed by the great flying boats of Pan 
American Airways. 

But Pegasus had one advantage! He 
didn’t have to fret over the problems of 
supplies, parts, repairs and the myriad 
details of maintenance that make Pan 
American’s world-wide operations all 
the more remarkable in their amazing 
efficiency. 

Valspar is quite proud of the fact that 
this far-flung airways system uses cer- 
tain Valspar Val-Aero finishes at its 
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bases in New York, Miami and Rio de 
Janeiro. 

In its uninterrupted use of these fine 
finishes P A A inspections show Val- 
Aero stands up under severest service— 
delivers complete satisfaction in every 
respect. 

What Valspar Val-Aero Finishes do 
for P A A—they can do for you. 


A complete line of dependable Aircraft 
Finishes—that meet Government specifi- 
cations. e Valentine & Company, Inc., 11 
East 36th St., New York, N. Y. e Est. 1832 
Makers of the Famous Valspar Finishes 
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Studebaker craftsmen again give 


FLYING 


‘“more than they promise”’ 


The devastating bombing power 
and matchless fighting power of the 
Boeing Flying Fortress make com- 
forting daily items in the war news. 
Much of the flying power for this 
invincible dreadnaught of the skies 
comes from Studebaker, long re- 
garded as one of the world’s foremost 
builders of motor car engines. 


Studebaker, America’s oldest 
manufacturer of highway 
transportation, is privileged to 
collaborate with Wright, 
America’s oldest producer of 


Studcbhake, 





airplane engines, in this vital assign- 
ment. And Studebaker is also 
building much other war matériel 
including tens of thousands of big, 
multiple-drive military trucks for 
the forces of the United Nations. 


Today, as for generations past, 
Studebaker craftsmén make their 
watchword —“‘give more than you 
promise.” Every Studebaker em- 
ployee is justly proud of the 
achievements of his organi- 
zation in the arming of our 
Nation and its Allies. 
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HEATH PLASTIC-BONDED PLYWOOD FLOATS 
\Funetional Beouty Metched by Ruggedness end Performance 


































"HEATH PLASTIC-BONDED PLYWOOD SKIS _ 
Lamineted | fleréwond Runnets— Metol Pedestols— Rubber aan 
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Wt erial.\\And Heath engineering} continues its work 
\\with plywood — forming|it. into inttlcate curves and 
hapes adaptable fo other aircraft'egmponents, . .\. | 

e fossibi es in plywood are amzing and eath ® 
prepared fo\expand its use in solving | furth 
ms. Tey rauiigs are invited. ‘Write 
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by MAX KARANT 


RITISH fears that American air transport will dominate 

the world’s commercial aviation structure are more British 

self-criticism than anything else. A few anti- -Americans 
would like to make it appear that our aviation men are subtly 
building up a world network with the suppression of all other 
commercial aviation as a major objective. Most men in the 
British aviation industry, however, hold the policies of their 
government to be at fault. 

American cargo and transport aircraft are admitted to he 
the finest of their kind in the world. The British themselves 
want every single American transport they can get. They say 
so quite frankly. The simple reason is that there is not the 
modern type of aircraft in this category built anywhere except 
in the United States. 

If American air transport lines do dominate those of all 
other nations after the war, it will be because the whole 
gigantic net work was forced upon us; it was either establish 
the routes or the United Nations would lose the war. Few— 
if any—U. S. airlines visualized long-range landplane oper- 
ations over all the oceans to every continent and climate on 
earth. Most pilots flying these routes even today find it hard 


to believe that it can be done. 


| out the country. 


We simply had no choice. British air transport services, for 
instance, were not sufficient to carry the load—and even those 
services were being operated with American aircraft. To our 
knowledge, there isn’t a single modern British, Russian or 
even German air transport plane in production today. There 
are several American types being produced by the thousands 
—in addition to all other U. S. aircraft production. 

A x *~ 
N WASHINGTON the other day we made our routine check 
into the aircraft recognition program being taught through- 
We were treated to an unusual, pleasant 


| surprise. An Army and Navy officer, each of whom we visited 


| over the subject (which still exists, 


separately, confided in us that their respective services now 
feel that the British method of assembling and teaching air- 
craft recognition is “the finest there is.’ We were almost 
bowled over. It was only a few months ago when the same 
men sneered at us when we suggested that the terrible muddle 
incidentally) might be 


| overcome if our people would simply and frankly adopt the 


| with newspaper and magazine clippings. 


British system in toto. We were told bluntly that our people 
had plenty of ideas that would put the old methods to shame. 
That was some time ago; it was only very recently that these 
men admitted—finally—that the British had something there. 

Meanwhile, the teaching of aircraft recognition in the United 
States probably has been the most mishandled of all required 
ground school subjects. Not only have we not had the proper 
materials or system, but the great majority of teachers have 
been wholly ignorant of the subject. Army and Navy instruc- 
tors even today are teaching this vitally important subject 
There is a flood of 


| so-called “spotters’ handbooks” on the market in this country, 


| the excellence of those of The Aeroplane. 


| with makeshift, inaccurate materials. 


but we haven’t seen one that was worth the paper on which 
it was printed. The little booklets produced by The Aero- 
plane in London are considered — unofficially —to be the 
“bibles” of aircraft recognition in this country. However it 
is practically impossible to buy the booklets over here. 

The editors of Fiy1nc have spent a good deal of time and 
money trying to produce recognition materials approaching 
The slide film kit 
we devised some time ago—based on the British system— 
now is in use in more than 100 Army, Navy, and civilian schools 
in the United States. But those kits have been purchased out 
of miscellaneous funds of each school; the Army and Navy 
still, after more than a year of war, are ‘supplying their schools 
Not long ago we saw 


| one of the expensive sets of glass slides being used by one 


| 


of our armed forces to train its flight crews. We were 


(Continued on page 169) 
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all hatched from the same nest... 


Look at the map of America. Look at Michigan, Ohio or 
California .. . at Pennsylvania, Indiana or Tennessee... 
but wherever you look you'll see some part of the far- 
flung production line which is turning out WACO 9- and 
15-place, troop-carrying gliders for the Army Air Corps. 

It's a strange sort of production line .. . not at all like 
the vast, under-one-roof affairs in the newsreels. There 
wasn't time for that because the Army wanted gliders— 
NOW! No, it’s a lot of plants in a lot of places... fifteen 
other aircraft plants plus scores of others which are sup- 
plying parts or sub-assemblies. But, today, wherever they 
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are and whatever they were, they’re all a part of the same 
production line... all working from the same blue-prints. 

These blue-prints came from the drawing boards of 
WACO engineers ... and from these blue-prints are now 
emerging the gliders which may one day soon carry the 
hard hitting air-borne infantry over and behind every 
fighting front. The news communiques probably will 
refer to them merely as CG-3A and CG-4A gliders. But 
we'll always know them as WACO gliders because they’ll 
all be of Waco design... all hatched from the same nest. 
THE WACO AIRCRAFT COMPANY, Troy, Ohio. 


Glider Photographs, Courtesy Timm Aircraft Corp. 
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E HEARD a story the other day 
that sent us right out to buy an 
extra War Bond. 


Friend of ours was at one of those 
get-togethers where our military 
fighters and our factory fighters com- 
pare notes and swap information on 
the performance of that particular 
factory’s product at the front. 


One chap on the speaker’s stand 
kept reaching for the pitcher of ice 
water, gulping glass after glass. Our 
friend finally leaned over and asked 
the lad if he was ill. 

Turned out he’d been with Rick on 
the Pacific and he ‘‘couldn’t bear to 
see cold, fresh water without drink- 
ing it.’’ 

We thought that story over a while 
—and thought over a lot of the stories 
we’ve heard from and about our serv- 
ice men...and we whizzed out and 
bought that extra War Bond. 


Major Al Williams, 
alias, “Tattered Wing Tips,” 
Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 


IM PREPARING-IN CASE | GET 
LOST IN THE 
PACIFIC! 








BRAINTWISTER 
WIND: 20 MPH ————> 
A IOOM 6 
At an airspeed of 100 mph, how long 
would it take to make a round trip from 
A to B, and what would your average 


groundspeed be? The answer is not 2 
hours and 100 mph! 








Robert Harvey, of Fresno, Cal., sent 
this in, and it’s one of the nastiest puzzles 
we ever lost a night’s sleep over. We'll 
send you the answer as soon as you write. 





OILS ARE DIFFERENT, TOO! 


To the casual eye, there’s not a great deal 
of difference between a Jap Zero and one 
of our P-40’s. They’ve different noses of 
course, but by and large, they’ve got 
pretty much the same span, overall length, 
etc. 


But a P-40 can take about 6 times as 
much punishment as any Zero that ever 
flew! Because there’s no corner-cutting 
in the manufacturing of a P-40. There’s 
no sacrifice of quality for the sake of 
quantity —the plane is the finest aircraft the 
maker knows how to build. 

Oils may seem pretty much alike, too. 
But there’s one called Gulfpride that 
knows no sacrifice of quality for the sake 
of quantity! 

There’s no corner-cutting in the refin- 
ing of Gulfpride. Not only is it refined by 
conventional methods, but also by Gulf’s 
famous Alchlor Process which gets more 
of the harmful carbon-makers and sludge- 
formers out of Gulfpride. Gulfpride is the 





















finest aircraft-engine lubricant that Gulf 
knows how to refine. 


NO CRACKS, NOW... 


A machine-gun manufacturer had diff. 
culty in heat-treating certain of the steel 
gun parts. When the steel was quenched 
(cooled quickly from red-heat to impart 
hardness) in water, the water cooled the 
steel too fast, causing cracks and distor- 
tion. But when ordinary quenching oil 
was used, the necessary degree of hard. 
ness could not be obtained. The manv- 
facturer tried Gulf Super-Quench, a revo- 
lutionary new kind of quenching oil 
which figuratively “‘shifts gears,” cooling 
quickly at first and then more slowly as 
the temperature of the metal drops. 

He got the exact degree of hardness 
he wanted in the gun parts! He got it 
without cracking or distortion ... and, 
by eliminating rejects, he got increased 
production of badly needed machine guns! 


MORE GUNS AND LESS HUNS! 


=~ VV ~_ (<3) 
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Gulf Oil Corporation and Gulf 
Refining Company...makers of 


(~ “\ GULF 
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OIL IS AMMUNITION—USE IT WISELY 













WHEN TAKING OVER A SHIP 
WHICH HAS ALREADY BEEN 











THE PILOT MUST WEVER TAKE 
ANYONES WORD FOR THE PROPER 
SETTING OF THE TANKSELECTOR.. 











OR ENGINE -SELECTOR VALVE. 
ALWAYS CHECK IT YOURSELF! 
AND ALWAYS SEE THAT THE TANK 


YOU DO USE I$ FULL OF THAT 
~~ GOOD GULF 
AVIATION 


GASOLINE!) 
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SPARTAN SCHOOL 
OF AERONAUTICS 


This “University of Avia- 
tion,” operated as a division 
of the Spartan Aircraft Com- 
pany, is marked as one of the 
outstanding civil aviation 
schools in America . . . is 
recognized for its unexcelled 
training of thousands of 
skilled aircraft technicians 
who are now serving Amer- 
ican aviation ...is depended 
upon by the industry for a 
continued supply of such 
valuable men. 
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Around the world American airmen strike for victory. From Iceland 
to Australia, from the Aleutians to the Congo, our gallant air force 
thunders on. As a member of this nation’s great aircraft industry, and 
as contractor to the U. S. Army and Navy, SPARTAN is proud to 
help furnish the equipment needed by our fighters of the sky. 


Today’s foremost weapon of destruction will be tomorrow’s means 


of closer world relationship. Great air fleets will literally gird the 


globe as America sets the pace in the gigantic peace-time aviation 
industry of the world. Then will SPARTAN again build fine aircraft 
for the commercial market. Until then, we work only for those who 
fly for freedom. 
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tail Blazing tn the Skies 


HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AVIATION INDUSTRY 


2. By designing parts for all 
types of planes. 

3. By re-engineering parts for 
Mass proc duction. 


4. By extending our research 
facilities to aid thesolution of any 
design or construction proble M. 
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The coveted Army-Navy “E” Award flag 
that now flies above the Wittek plant is a symbol of vital 
partnership between the war front and the production front. 
Our nation’s highest industrial tribute is, to the men and 
women of Wittek, a challenge and a responsibility . . . an 
inspiration to even greater accomplishment in this one ob- 
jective... VICTORY. 

Since the beginning of modern transportation Wittek has 
been a producer of hose clamps for the automotive and air- 
craft industries. Today—Wittek Hose Clamps are being used 
by the outstanding military aircraft and combat vehicle manu- 
facturers. Wittek Manufacturing Co., 4305-15 West 24th 
Place, Chicago. 
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NT Abel Grasshopper 
BACK TO BACK FAM Be rit 


nS iw around training job. 


=, 
“To 


That’s the way to have “em in any game of and all-around work, which simulates basic 
winner take all — and brother. war flying is conditions for instruction, and turns out 
just that! « « * These lads aren't aces yet, but smooth pupils fast. * * * Designated as the 

it'll take more than an Axis four-flush to top Army’s L-3-B, the best endorsement of their 

"em ...’cause they’re sitting pretty on this job efficiency comes from the nine out of ten airmen 
for learning how, and learning fast... it’s an who echo appreciation of these Grasshoppers 
Army Aeronca Grasshopper. x * * Delicate as “First and Finest”. & * * * * 3 ek 


on controls, she takes off, flies, and lands with x & & 


big ship maneuverability ...the greenhouse is A full-color book to delight the young in 
heart ... Walt Disney’s “Mr. Grasshopper Wins 
His Wings”. Send 10¢ in stamps to Dept. E, 
light plane for pre-glider training, for C.A.P., Aeronca Aircraft Corp. Middletown, Ohio. 
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made to an observer's prayer, and here’s one 
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alities make FLIGHTEX the choice of 
ry. Each year more manufacturers buy 
than any other airplane fabric. 
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World's Premier Airplane Fabric FLIGHTEX FABRIC 


FLIGHTEX 


| - ee 
SUNCOOK MILLS — 40 Worth St., New York '*°2 2" 
Leading Manufacturers of Fabric and Tapes for the Aircraft Industry 
RESALE DISTRIBUTORS 
ANSPORT EQUIPMENT INC git Id, Garden. City, N. Y VAN D ‘ 


TY AIRLINES East Be 
KMCRAFT STEEL G 
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AERONAUTICAL TRADING CO., 169-24 Rocka iway Blvd. ee N.Y 
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lf The War Ends Tonight... 


| 


...tomorrow American industry will be busy building an infinite 
number of strange new products born in this war. Possibly you 
are now making such products and planning their peacetime 
applications. We invite you to investigate the facilities of the 
Weatherhead Company whose plants are now producing vital 
parts for planes, tanks, ships and trucks at the rate of millions 
every day. Just as we've helped build planes, cars and refriger- 
ators in the past we look forward to building the remarkable 


new products that will make tomorrow’s world a better world. 


Look Ahead with 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 


Branch Offices: Detroit, Los Angeles, New York and St. Louis 








to meet your production schedules! 


Yeu can now convert to SPEED NUTS 
f&help meet your production schedules 
ON"“BIME. SPEED NUTS are approved 
by the We.S».Army Air Forces and the 
Bureau of Aérendutics for non-structural 
attachments_on. militdryaircraft. They 
are also used on jéeps=trucks,.tanks, 
P. T. Boats and other war eqvipment: 


This provides a more abundant source of 
approved self-locking nuts to relieve the 
present shortage. 

Our Engineering Dept. will be glad to 
assist you in determining the proper ap- 
proved locations where Speed Nuts may 
be used. Request for information or as- 
sistance will receive immediate attention. 


TINNERMAN PRODUCTS, INC.~-2 2086 FULTON ROAD, CLEVELAND, OHIO 


IN CANADA: Wallace Barnes Co., Ltd., Hamilton, Ontario 


IN ENGLAND: Simmonds Aerocessories, Ltd., London 


THE FASTEST THING IN FASTENINGS 
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: WHAT DOES THE AVIATION INDUSTRY 
: HAVE TO SAY 10 


Official Washinglon? 
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LENTY! Both about Aviation’s contribu- 

tions to the war effort and about Aviation’s 
place in the post-war world. 

That’s why more and more firms in the 
industry are following the lead of other Amer- 
ican firms, who for the past two years have 
been talking to official Washington through 
advertisements in The Washington Post. 

Last year, for example, 172 national adver- 
tisers placed public relations copy in The 
Washington Post, for a total of 570,054 lines 
(equivalent to 234 pages)—many more adver- 
tisers, and much more space than in any other 
Washington newspaper. 

American industry in general realizes—and 
Aviation is quickly learning—that being prop- 
erly understood by the men who make the 
laws, and the men who carry them out, is an 
essential to firms with vision. And The Wash- 
ington Post—outstanding newspaper in the 
nation’s capital city—quoted more often in 
Congress than any other American publica- 
tion—is the essential medium to use. 

The Washington Post has long been called 
“official Washington’s breakfast newspaper” 
and recent surveys prove it. The Washington 
Post is read regularly by the President and his 
aides, by 96% of the men heading up the war 
program, by 86% of WPB executives, by 
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72% of Army and Navy officers stationed in 
Washington, by 87% of all Senators, and by 
100% of the cabinet! 

For only $732 a full newspaper page you 
can tell your story to all of official Wash- 
ington through The Washington Post. 


SCORECARD 
1942 Public Relations Advertising 


Advertisers Linage 


Washington Post 172 570,054 
Eve. & Sun. Star 134 436,338 
Times-Herald 114 323,426 
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SEND FOR 
THIS 
BOOKLET 


Here's the story of how public relations advertising can 
do a job for you in Washington, and facts regarding the 
officials you reach through The Washington Post. Free to 
aviation and advertising executives. Write Room 304, 
The Washington Post, Washington, D. C. 
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The Washington Post 


Represented by Osborn, Scolaro, Meeker & Co. in New York, Detroit, Chicago, St. Louis, and by George S. Close on the Pacific Coast 


EUGENE MEYER, EDITOR AND PUBLISHER 
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Mu TIPLicATION 


In the month of December 1941, the 

United States was attacked by treachery. 

In anticipation of such a possibility, our 

' Governmenthad createda Defense Program. 

ra + Under the Defense Program, by December 

1941, the production of the Beech Aircraft 

Corporation had multiplied 12'/2 times over 

' 3 the production rate of the year 1939, when 
Hitler first unleashed his fury. 


With war a reality, efforts were redoubled, 
and by December of 1942 the production 
rate of the Beech Aircraft Corporation had 
reached the astonishing level of more 
than 100 times the average production rate 
for the year 1939. 


This story, repeated all over the United 
States, for all sorts of weapons of war, is the 
prophecy of disaster for the Axis aggressors. 


Comparative Rate of Beech 
Airplane Production 
Year 1939 4 4+ 4 100% 
December 1941 4 4 4 1,250% 


December 1942 ++ +4 +4 10,000% 






































BEECHCRAFTS ARE DOING THEIR PART 





May, 1943 


A Beechcraft AT-11 Drops a Stick of Bombs 


Beech Aircraft 


CORPORATION 


4 WICHITA, KANSAS, U.S. 4 
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‘WILL 


IT 
RUN?’ 


by 
ROBERT 
STEWART 


Photographs from Ford Motor Company 


ILLOW RUN, the glamor girl of the 
automotive industry’s warplane pro- 
duction program, has put her hair up 
ina snood and gone to work. She is ex- 
tremely serious about doing her part to 
help win the war, and henceforth her 
accomplishments will be written up in the 
German newspaper obituary columns 
rather than in the Detroit society pages. 

Willow was handicapped from birth. 
Her grandfather once declared that he 
could build 1,000 planes a day, so a lot 
of silly people think Willow ought to be 
able to. She can’t and she won’t. She 
will be upholding the Ford reputation if 
she knocks one out every hour when she 
hits her stride. That’s a lot of bombers, 
even for a 20-hour day. 

And because she was born a Ford, a 
daughter of the social leaders of the auto- 
motive industry, some folks got the idea 
that Willow was a kind of Superman who 
could perform miracles in any field of 
endeavor. True, she is a big girl, but 
bigness produces its own problems— 
which Willow has not entirely mastered. 

A lot of friends and relatives attended 
the birth of Willow Run, and there was 





THE STORY OF WILLOW RUN 
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This is the north side of Willow Run's final assembly department. 





An enigma from the start, Henry Ford's 


gargantua has puzzled layman and expert alike. 


some disagreement among them as to ex- 
actly what career she should follow. Her 
Uncle Sam, from Washington, who had 
written out a whopping big check to her 
name, wanted Willow to be a modest girl 
and confine her production activities to 
subassemblies. Her Grandfather Henry, 
who has a mind of his own (and a big 
checkbook), insisted on Willow going all 
the way as a career girl—producing com- 
pleted bombers and, as a concession to 
Uncle Sam, subassemblies for assembly 
elsewhere as well. 

Willow’s parents insist that she is 
equipped to do only one thing, and do 
that extremely well—build Consolidated 
Liberator B-24 bombers. 

Today Willow Run is building Libera- 


tors. She has been delivering them to 
her Uncle Sam since early last fall. A 
handful now and then, at the start; now 
on a carefully laid-out schedule, which 
calls for constant acceleration. March 
production was scheduled to run into 
three figures. 

Peak effort, which may see that goal of 
one bomber an hour realized, is slated 
for early this fall—providing Uncle Sam, 
who is taking all the bombers, does not 
ask for too many changes in them. 

All fantasy aside, what about Willow 
Run? Or, as some skeptics insist, “Will 
It Run?” 

The curse of the Ford bomber plant 
from the very beginning has been loose 
talk and public willingness to accept as 
















Beginning to take shape, the bomber 
now has about half-finished wings 
and engines are already installed. 




















A photographic panorama shows "Liberators" coming down twin assembly lines. 


gospel truth everything that appears in 
print. Like many another airplane fac- 
tory which now is producing warplanes, 
Willow Run was once a lowly cornfield- 
and-woodlot. That was in March, 1941. 
Today, exactly two years later, it is pro- 
ducing (censored) bombers a day. That 
is not a bad record, considering the vast- 
ness of the enterprise—it is the largest 
integrated manufacturing establishment 
under one roof—and the complexity of 
the product. 

But the curse of Willow Run stepped 
in last May—14 months after woodsmen 
started clearing ground for the plant— 
and planted a story in a Detroit paper to 
the effect that Willow Run was then “in 
production” on B-24 bombers and that 
the rate of delivery of completed bombers 
was a “military secret.” This story was 
carried throughout the world on the wires 
of the major press associations. 

At about the same time Sir Oliver 
Lyttleton, British production chief, told 
the peoples of Occupied Europe in a 
beamed broadcast, that Ford then was 
producing a “bomber an hour” earmarked 
for the destruction of Hitler and his 
hordes. 


This was beautiful and no doubt effec- 
tive propaganda for the Continent and 
even the “tight little isle.” But the 
cables brought this authoritative report 
back to the United States, the wire serv- 
ices distributed it to their clients—and 
the newspapers of Detroit printed Sir 
Oliver’s remarks on the front page. 

No wonder, then, that the opinion pre- 
vails that Willow Run is far behind 
schedule. 

The original Detroit story of a year ago 
was factually correct, depending upon the 
interpretation of “production” and the 
connotation placed upon the word. But 
it was deliberately misleading. As a mat- 
ter of fact, Willow Run was “in produc- 
tion” in November of 1941, even while 
construction workers still were erecting 
the huge assembly bays, because bits and 
pieces were being produced on a scat- 
tering of machines in the then-completed 
machine shop. 

Another factor contributing to the gen- 
eral confusion about Willow Run was the 
announcement by the company on May 
15, 1942, that it had turned over to flight 
test the first bomber assembled at the 
new plant. This was strictly an educa- 
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Planes in foreground roll toward the paint and 


tional project, and the airplane was as- 
sembled mainly from parts and subas- 
semblies shipped in from the Consoli- 
dated plant at San Diego. 

But if the start of actual bomber pro- 
duction at Willow Run failed to meet 
the forecasts of top Ford executives and 
the expectations of veterans of the air- 
craft manufacturing industry (leaving 
public misconceptions out of it entirely), 
then consider these factors: 

1. Because Willow Run, of all the air- 
craft plants in the country, most nearly 
approximates the automotive industry’s 
conception of quantity production, it is 
more elaborately tooled than any of its 
contemporaries. Its steel dies (as op- 
posed to Kirksite); its heavy steels and 
concrete jigs; its high degree of depart- 
mentalization, of breakdown into the 
smallest possible subassembly unit; its 
multiplicity of jigs and fixtures (30 iden- 
tical center section wing fixtures, similar 
duplication throughout), all represent a 
tremendous investment in make-ready 
time, 

2. Because Willow Run, despite its size 
and the magnitude of its undertaking, 
still is regarded as a subcontractor to 


pre-flight departments. 


Consolidated, it is necessary to obtain 
Consolidated’s approval of hundreds of 
minor design changes which are made 
necessary by Ford’s innovations in pro- 
duction technique. These cannot always 
be immediately approved, and even the 
changes take time. 

3. Unlike its contemporary, the Boeing 
Flying Fortress—which itself has under- 
gone six major model changes and thou- 
sands of design and engineering changes 
—the Liberator also has been found 
adaptable to transport and cargo use, with 
the result that Ford has had to put 
through innumerable design changes for 
this model of the B-24 for which he is 
supplying Consolidated’s Fort Worth and 
Douglas’ Tulsa plant with subassemblies. 

4. Willow Run has had the very devil 
of a time attracting and holding enough 
workers to man its machines and staff 
its assembly lines. More trouble, with- 
out doubt, than any other manufacturer. 
Manpower continues to be the No. 1 
deterrent to all-out production there, ac- 
cording to Charles E. Sorensen, Ford vice 
president in charge of production. 

Points 1 and 4 are the major ones, and 

(Continued on page 150) 


Once used in automobile production, 


the Keller profiler is now making a 
die of bombardier enclosure section. 
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Photographs from the author and Lockheed, 


"Lightnings' of the author's squadron, taken 
by one of the pilots during a patrol flight. 


his uniform tattered and torn, gazed 

sullenly at American intelligence of- 
ficers firing questions at him at an ad- 
vanced air base in North Africa. Sud- 
denly, in response to a_ particularly 
pointed question, the Italian officer 
snapped to attention, threw back his head 
defiantly, and exclaimed: 

“We were doing all right and winning 
the war until those damned forked-tail 
airplanes showed up!” 

Our Italian captive made reference to 
the famed American P-38s, or Lockheed 
Lightnings, a twin-engined intercepter 
with 1,350 h.p. Allison engines. No higher 
compliment has been paid the P-38’s 
and the boys who fly them. 

Maj. Gen. Jimmy Doolittle, who led 
the spectacular bombing raid on Tokyo 
and who now is commanding our air 
forces in Africa, has said some mighty 
fine things about the P-38, but I doubt 
that anyone could have stated the point 
more forcibly than the disheveled and 
unhappy Italian officer. 

No plane has taken more criticism 
than the Lockheed P-38, and to my mind 
no plane has more thoroughly demon- 
strated how unfair and uncalled for that 
criticism has been. The Lightning has 
proved of inestimable value in the fight- 
ing in North Africa, as well as on other 
fronts. 

I have just returned from North Africa, 
where the Blank Fighter Squadrons, 
comprising the Blank Fighter Group, 
under command of Col. Thayer S. Olds, 


Tris bewhiskered Italian army officer, 





iW AFRICA 


by Capt. WILLIAM J, HOELLE 
As told to ROGER WILLIAMS 


Almost every criticism of the 
Lockheed "Lightning" has been 
proven false by the pilots who 
are fighting in Africa's skies. 


proved without shadow of a doubt that 
the P-38 is one of our most effective 
all-around fighter planes. 

For three months it was my good for- 
tune to participate in 47 missions over 
enemy lines with the Blank Fighter 
Squadron, which I now command. I’ve 
seen what the P-38 can do under any 
and all circumstances. I can honestly 
say the ship has come through with 
flying colors. 

Criticism directed against the plane 
has been varied. For example, it was 
belittled as lacking sufficient firepower. 
I am not at liberty to disclose what the 
firepower is, but I can say it is ample. 

When we first arrived in North Africa, 
we thought the P-38 would not work out 
well as a ground support airplane, but 
after seeing the results of concentrated 
firepower against trucks, columns and 











Capt. William J. Hoelle 


tanks, we knew we really had something. 

The ease and accuracy with which 
firepower can be controlled in a P-38 is 
important. The fighter pilot is able to 
put a bead right on the target and the 
firepower, which centers in the nose, 
does not converge toward a point but 
remains intact throughout the pattern. 

Another criticism of ‘the P-38 has been 
directed against its alleged inability to 
perform on a single engine. Nothing 
could be farther from the truth. Such 
tales of single-engine operation cause 
apprehension among new pilots. When 
the engine quits on either side, the 
tendency is for the good engine to pull 
the plane over and into a spin. But 
this tendency can readily be offset. 

In the Blank Squadron and its sister 
squadron, the Blank, commanded by 
Maj. Wade C. Walles of Beaumont, Tex, 








"Lightning" P-38's have come into their own in Africa where they have been used as ground strafers, light bombers, tank 
destroyers and as convoys for big bombers. The planes have proven that they are able to fly and fight with one engine dead. 


there were numerous experiences where 
one engine was shot up, yet the pilot 
always managed to return to his base. 
This proved to us that one engine opera- 
tion can be performed successfully even 
under combat conditions. [We have 
heard of numerous incidents, particu- 
larly in the Aleutians where the Light- 
ning first proved itself, in which the 
failure of one engine was successfully 
coped with. In nearly every case, the 
pilots have stated flatly that they never 
would have been able to return to their 
bases had it not been for the fact that 
they had the second engine with which 
to fly home.—Eb.] 

The procedure followed when one en- 
gine quits is to cut back both throttles 
and then gradually feed the good throttle 
forward, using opposite rudder to offset 
the thrust of the engine still functioning. 
Ability to relax and think clearly, which 
comes automatically after experience, 
will allow the pilot to cope with any 
emergencies that arise when one engine 
quits. In the event both engines cut out 
at the same time, it might be wise for 
the pilot to turn the selector switch on 
a tank containing the reserve gas sup- 
ply. 

This latter may seem like needless 
advice, but we actually had a couple 
of instances where pilots ran out of gas 
and crash-landed only to discover to 
their chagrin that their reserve tanks 
still carried plenty of gas. They simply 
had forgotten all about them. 

Ican readily cite a number of examples 


where P-38’s came through combat on 
one motor, and did a good job of fight- 
ing the enemy at the same time. On 
one occasion, Lieuts. Robert Carlton of 
San Jose, Calif.; Virgil Lusk of Santa 
Rosa, N. M., and James Butler of Georgia 
were out strafing the airport at Gabes. 
Lieutenant Carlton’s plane was hit by 
flak and the right engine disabled. The 
flight decided to head for home. 

On the return trip, some 30 miles north 


of Gabes, the three ships ran across nine 
Italian troop transports. The trio of 
P-38’s, with Lieutenant Carlton flying 
his ship on one engine, proceeded to 
shoot down the entire nine enemy ships, 
all heavily loaded with troops. Lieuten- 
ant Carlton got one, Lieutenant Lusk 
five and Lieutenant Butler three. 

In flying over to inspect the blazing 
ships on the ground, Lieutenant Lusk’s 

(Continued on page 136) 


Seated on a slit trench on the outskirts of an African P-38 station, the author 
(foreground) and two other "Lightning" pilots take time out to write home. 
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Rodney Jackson is a test captain. 





out of the air. 

Today, the men who in their twen- 
ties made names for themselves in a 
dozen different fields of aviation find 
themselves doing even more important 
work. 

They’re in their thirties and their for- 
ties now. 

But they’re old in experience. 

They test the fighting craft which those 
“kids” in their twenties will fly for the 
United Nations. They help engineers get 
the “bugs” out of prototypes, they run 
routine production shakedown _ tests. 
They disperse airplanes to all parts of 
the United States. 

And, more than this, they do extensive 
ocean flying. 

They used to feel pretty smart when, 
during their twenties, they got commer- 
cial licenses. Today, they look back with 
a wry grin at their cockiness. 

They’re sane, cool business men today. 
They hold ratings for land and sea to 
8,800 h.p. They hold instrument ratings. 


Your can’t keep the “young old men” 





Art Bussy, once a test pilot for Bellanca, 
Beech and Edo, now test-hops ‘‘Liberators," 


THOSE YOUNG 


Jhey are old men as they consider pilots of 
fighting and bombing planes today, but these 
tough test pilots need the experience of age. 


Photographs from Consolidated 


They have learned dead reckoning and 
celestial navigation. They are practical 
engineers. 

You'll find a lot of them at Consoli- 
dated Aircraft Corporation, at San Diego. 
They do all sorts of flying in the big fel- 
lows, the four-motored Consolidated 
Liberators, the four-motored flying boat, 
the Coronado, and the sturdy two-mo- 
tored Catalina. 

Consolidated’s flight and service de- 
partment, largest in the manufacturing 
field, employs more than five score pilots, 
of which half are in the “young old” 
classification. The entire department 
consists of nearly 1,000 employees. 

Figures having to do with the experi- 
ence of the pilots are amazing. A sur- 
vey reveals that these pilots have been 
flying for 1,276 years when you total 
their collective experience. They have 
been in the air for 339,032 hours. It is 
estimated that they have flown 50,854,- 
800 miles. 

One of the “young old men” heads the 
department. 
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Richard McMakin, executive assistant to Rogers, 
forsakes his desk when new models need testing. 


OLD ME 


by 
EDWARD 
CHURCHILL 





He has devoted himself to finding pilots 
who have become skilled as the result of 
thousands and thousands of hours in the 
air; who have a sane, businesslike regard 
for their work; who have thought enough 
of their own careers to get experience in 
every type of plane, to master instru- 
ment flying and to learn navigation. 

He believes in teamwork. 

You’ve probably heard of him. 

He’s a stocky, amiable fellow named 
Russell Raymond Rogers. 

“You have to have teamwork when you 
fly the big fellows,’ Russ says. “You 
have to have cool hands.” 

Russ is 36 years old. 

He was born in Poughkeepsie, N. Y., 
June 19, 1906. He soloed at the ripe old 
age of 15, which means that he has been 
testing, exploring and doing various other 
Yypes of flying for 21 years. 

He and his men have been doing a 
big job. They’ve been running prototype 
tests, have been getting airplanes off the 
production lines with little to-do about 

(Continued on page 156) 
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Flight Supervisor Richard Mitchell discusses 
a test hop with Doug Kelly and Jim Barwick. 
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HE question of the relative merits of 

liquid-cooled and air-cooled aircraft 

engines has been for years an excuse 
for the bandying of words in the public 
print. 

Inquire closely, and it becomes evident 
that the most eminent aeronautical engi- 
neers are as yet unable to reach any sub- 
stantial agreement on the subject—a fact 
that fails entirely to check the dogmatic 
assertions of the enthusiasts on both sides. 

The feud has meant in this country fre- 
quent criticism of the Allison engine, the 
12-cylinder Vee-type high-horsepower 
plant that powers most of the Army’s 
standard fighters. This criticism, more- 
over, is by no means confined to the air- 
cooled versus liquid-cooled controversy, 
but extends to the Allison versus other 
liquid - cooled engines — Rolls - Royce, 
Daimler Benz, Junkers Jumo, Hispano- 
Suiza—with the all-too-frequent result 
that the writer concludes that, of all the 
world’s liquid-cooled aircraft engines, the 
Allison is incomparably the worst. 

One “military analyst” went so far as 
to assert that the “inferiority” of Amer- 
ican fighter planes was due to the fact 
that the Allison could not be super- 
charged! That opinion could have been 
based only on (a) some startling over- 
sights, plus (b) a rather silly assumption. 


by 
WILLIAM 
LEVENOR 


For (a) two examples will suffice—the 
Lockheed Lightning had been designed 
around two turbosupercharged Allisons 
several years before the “military ana- 
lyst” decided it couldn’t be done; the 
shift from Allison to Rolls-Royce in the 
Warhawk, latest of the Curtiss P-40’s, 
produced no extraordinary changes in al- 
titude characteristics of the plane. This 
brings us to (b)—the assumption, not 
only silly but quite prevalent, that unless 
a fighter is a high-altitude plane, it is 
“inferior.” 

On the other hand, the liquid-cooled 
point of view has been set forth with 
equal enthusiasm and equal disregard for 
accuracy and restraint. 

The development of commercial avia- 
tion in the United States, a development 
greater than in any other nation, has as 
everyone knows been accompanied by the 
almost universal use of the radial air- 
cooled engine. 

A number of generally accepted facts 
account in large part for this trend. The 
radial air-cooled engine has been consid- 








ered simpler in construction. In prac- 
tice, the air-cooled was supposed to 
operate about twice as long between 
major overhauls as did the in-line liq- 
uid-cooled engine. Its output of power 
per pound of weight had been greater 
in the past—on the average the air-cooled 
weighed about 1.6 pounds, the liquid- 
cooled about two pounds, per horsepow- 
er. [The Allison today is down to 1 pound 
per horsepower.—Ep.] All these are 
factors making for economy of oper- 
ation, which obviously is a matter ol 
prime importance in commercial aircraft. 

On the other hand, the liquid-cooled 
possesses its own inherent advantages 
over the air-cooled; advantages given 
close attention in the design of military 
planes in which speed and power for 
combat come ahead of economical oper- 
ation. Among the advantages generally 
claimed for the liquid-cooled are these: 

(1) The engine can be operated at a 
higher power output per cubic inch of 
piston displacement due to the type and 
uniformity of cooling; (2) because of the 
heat capacity of the liquid coolant, the 
engine is less sensitive to temporary over 
loads, and therefore more reliable in the 
stresses of combat; (3) the frontal area 
is smaller, with consequent reduction m 
drag; (4) there is greater flexibility of 
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After weathering years of alternate praise and condemnation, the 


Allison liquid-cooled engine today is proving itself in action. 


engine location. The latter point is based 
on the fact that the cooling element is 
independent of the engine, so far as di- 
mensions and location are concerned, 
which frees the designer of many restric- 
tions imposed by air-cooled engines. 

It should be pointed out here that the 
argument about frontal area and its drag 
(a point giving rise to the liquid-cooled 
enthusiasts’ charge that radials are “built- 
in headwinds”) is by no means ended. 

It’s axiomatic that the horsepower re- 
quired to overcome wind resistance in- 
creases as the cube of the speed; double 
the speed of a plane, and the power must 
be increased eight times. Now the 
frontal area of a 1,200 h.p. air-cooled en- 
gine is about 1,800 square inches, that of 
a 1,200 h.p. liquid-cooled engine about 
900 square inches—a comparison that ex- 
plains the opinion of many engineers that 
at speeds over 400 m.p.h., even with opti- 
mum cowling for the radial, the smaller 
frontal area may give the liquid-cooled 
an advantage of 20 m.p.h. 

On the other hand, equally competent 
and learned engineers point out that as 
the power goes up, so does the size of 
the propeller and of the spinner. This, 
they say, soon obviates the streamlining 
advantage of the in-line engine, since the 
radial can be hidden behind the large 


The Curtiss Tomahawk’ (P-40B) was the first plane to go into action powered with an Allison engine. 


spinner. Some go on to the assertion that 
the radial’s drag actually can become 
less than that of the in-line engine, be- 
cause there is no exposed radiator. 

Is this opinion based on an assumption 
that the size of the radial engine does not 
increase with the rise in power output? 
That would seem to be hardly a safe as- 
sumption in the light of experience to 
date. And while no successful in-line 
aircraft engine of 2,000 h.p. or better has 
yet proved itself, Allison some time ago 
upped the rating of its standard engine 
by about 300 h.p., and at the same time 
reduced the frontal area by 10 per cent 
as well as achieving cuts in other dimen- 
sions and in weight. 

Settlement of the controversy will 
come, if ever, out of wind-tunnel experi- 
ments and flying tests. And for the pres- 
ent, the in-line liquid-cooled engine pow- 
ers most of the world’s top-notch fighter 
planes. The Allison is not the only Amer- 
ican engine of this type, but it is the only 
one now in general use. What is its 
background? 

Back in 1915, James A. Allison, one of 
the founders of the Indianapolis Speed- 
way, opened the Allison Speedway Team 
Company, a 20-man shop, to build and 
service racing cars for his three teams. 

Two years later the shop’s precision fa- 





Rudy Arnold 





cilities were placed at Government dis- 
posal, and Allison entered the aircraft 
industry for the first time, building tools, 
jigs, fixtures and experimental models 
for the production of Liberty engines. 
Orders for production models of super- 
chargers, whippet tanks, trucks and high 
speed tractors expanded the shop to 100 
mechanics and 150 designers and engi- 
neers, and it emerged from the war as the 
Allison Experimental Company. 

After an Allison car won the 500 mile 
international sweepstakes in 1919, the 
Allison Company abandoned motor car 
racing to devote full time to experimental 
work, keeping its organization together 
despite the disappearance of Government 
orders after the war ended. 

In 1927, the Army and Navy asked Al- 
lison to rebuild 2,000 of the 10,000 Liberty 
engines produced during World War I. 
One assignment was to rebuild a Liberty 
to use 20 per cent benzol, 80 per cent 
aviation fuel, in an attempt to increase 
horsepower from 400 to 570. The attempt 
was not a success—connecting rods in the 
rebuilt engine broke down; but the proj- 
ect aroused the interest of Allison and his 
shop superintendent, Norman H. Gilman, 
in the development of a high-power li- 
quid-coaled engine at a time when the 
attention of American aviation engineers 
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Lockheed "'Lightnings" (P-38's) are powered with a pair of Allisons developing 2,300 h.p. 


was being devoted largely to radials, 
which had powered the sensational trans- 
oceanic flights of the 1920’s and estab- 
lished themselves as the engines for com- 
mercial transports. Allison was almost 
the only American liquid-cooled labora- 
tory to pace the European liquid-cooled 
aviation development. 

Allison died in 1928, and his precision 
engineering company was acquired by 
General Motors the following year. Gil- 
man remained head of the organization 
and obtained General Motors financial 
and research backing for his pet project 
—the development of a 1,000 h.p. liquid- 
cooled engine. 

Before undertaking this work, Gilman 
tackled a preliminary job—finding a sub- 
stitute for the bronze-backed babbitt 
bearings which had left much to be de- 
sired in the Liberty engine. Allison 
engineers perfected steel-back, leaded 
bronze bearings that could withstand the 
greater loads required for more power 
output, and these “copper lead” bearings 
later became standard in most high-pow- 
ered aircraft engines. 

This accomplished, the problem of the 
engine itself was approached. The ear- 
liest efforts were devoted strictly to labo- 
ratory research, and the General Motors 
Research Laboratories in Detroit, headed 


by C. F. Kettering, contributed consid- 
erable assistance. By 1933, the Army Air 
Corps had become interested in the de- 
velopment. 

Glycol ethylene (base chemical of 
Prestone) with its boiling point of 357°, 
presented possibilities as a coolant that 
would permit running an engine at 250° 
to give higher power output than a 160° 
water-cooled engine and control advan- 
tages over the 400° air-cooled engine. 
An unsuccessful attempt to substitute 
glycol for water in a Curtiss V-12 Con- 
queror engine demonstrated the leakage 
problem involved in the use of the oily, 
fast-running chemical as a coolant. 

The answer to this problem was an 
Allison-designed coolant unit that could 
be tested for pressure and temperature 
prior to assembly. This unit, which 
pumped glycol six times as fast as water, 
could cool an engine effectively with one- 
third the radiator size of a water coolant 
unit. Its development forecast a lighter 
engine and the possibility of realizing the 
goal of one pound of engine weight per 
horsepower. 

The new coolant unit was a feature in 
the first Allison V-1710-A, built in 1931, 
for the U.S. Navy. It was found neces- 
sary to modify several parts after half of 
a 50-hour development test. The follow- 


ing year, the modified engine rated 750 
h.p. at 2,400 r.p.m. in a successful devel- 
opment test. Redesigned engines to serve 
as reversible unsupercharged engines 
were ordered to replace German liquid- 
cooled engines in the dirigibles Akron 
and Macon. The shifting of camshafts, 
magneto and distributor fingers enabled 
this “B” engine to reverse from full power 
im one direction to full power in the op- 
posite direction in eight seconds. Model 
tests were completed in 1935, and the 
Navy ordered 22 engines, but only two 
were shipped before the dirigibles were 
tragically lost and the Navy abandoned 
lighter-than-air development. 

Meanwhile, the Army had ordered a 
redesign of the first V-1710, and this 
model, known as the V-1710-C, weighed 
1,122 pounds, 100 more than the original 
“A.” A satisfactory 50-hour development 
test was completed at a rating of 800 hp. 
at 2,400 rp.m. In 1935, an improved 
model, on a second development test, was 
rated at 1,000 h.p. at 2,650 r.p.m. 

The attainment of 1,000 h.p. was hitting 
close to the Allison goal. A few items 
required redesign, but general perform- 
ance warranted the undertaking of the 
150-hour type approval test necessary 
for final Army acceptance of the Allison 
V-1710 as an approved power plant for 


The North American Mustang" has been designed for either the Rolls-Royce or Allison power plant. 
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new-design military planes. 

At the Allison plant, the engine was 
run at increasingly higher horsepower 
outputs in preparation for the test—and 
things went “haywire.” Vibrations twisted 
off the crankshaft, crankcases cracked, 
valves burned out, bearings failed. 

Gilman decided on a major redesign 
of the engine. Ronald M. Hazen, who 
had been working on Allison engineering 
problems for four years at the General 
Motors Research Laboratories in Detroit, 
was given the difficult assignment. Hazen 
had designed the Ranger aircraft engine 
before coming to Allison, and was Gil- 
man’s choice as chief engineer. 

In exactly three months and three days, 
every part of the engine except the con- 
necting rod was redesigned under Hazen’s 
direction, and the model was built and 
delivered to the Army June 13, 1936. 
Shortly afterward the grueling 150-hour 
test began at Wright Field. 

With each succeeding report from the 
Field, confidence rose at the Allison labo- 
ratory. When the news came that the 
engine had run sweet and true for 140% 
hours, Gilman was sure that 912 more 
hours would see the realization of his 
dream. He decided that the time had 
come to retire, and he dictated his resig- 
nation against the following day when the 
triumph of the Allison engine would be 
final. But he had to tear up his resigna- 
tion the next morning. 

There was still work to be done. The 
engine, started again, developed a dis- 
qualifying crack in the head of one bank 
of cylinders. With a new block of the 
same design installed, the engine oper- 
ated on a penalty run for 245 hours when 
the cylinder head in the other bank failed 
in a similar fashion. 

This was conclusive proof of a defect 
in one particular, but the design as a 
whole was pronounced fundamentally 
sound. The Air Corps, enthusiastic, 
cheered up the heartbroken engineers by 
ordering several engines built for experi- 
mental airplane installation. 

Meanwhile, Allison engineers started to 
iron out the last defect in their design. 
They found that the cylinder head 
cracked for want of several ounces of 
aluminum—all that was necessary to 
strengthen the head between No. 3 and 
No. 4 cylinders and reduce deflection 
one-fifth. However, the interrelation of 
all parts of an aviation engine is close, 
and the new stiffened cylinder head led 
to vibrations of hold down studs in the 
manifold that made a redesign of this 
part necessary. 

The Allison V-1710 C-8, with rede- 
signed cylinder blocks and manifolds, 
passed the 150-hour type approval test 
with flying colors March 23, 1937, and 
became the first aviation engine to es- 
tablish itself at a normal rating of 1,000 
hp. on a military test. 

The engine, however, could not be put 
into production immediately. Two years 
were taken for the intermediate steps 
of flight-testing, detail improvement of 
the engine, and design of aircraft before 
a model of the Allison could be frozen 
into production. 

In 1937 and 1938, with war in the air, 

(Continued on page 84) 





American engineers were the first to solve the problem of connecting a long 
drive shaft between the engine and the propeller unit when they developed a 
10-foot-long drive for the Bell “Airacobra" (above). Lower photograph shows 
Allison engines prior to being attached to shaft and installed in the P-39. 
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Overhaul of instruments is a vital 
part of airline maintenance. It 
requires highly-skilled workers. 


AVIATION: --: 


F YOU cannot have the pleasure of 
bombing Tokyo; if you are too young 
to join the Air Forces in defeating the 

Axis powers, is there any use of hoping 
to get into aviation? After the war, there 
will be so many trained and experienced 
men, the younger fellows will not have a 
chance—or will they? 

Your future in aviation will be there, 
perhaps with bigger opportunities than 
you can now conceive. The world today 
is seeing with startled eyes the effect of 
aviation on the world conflict and on our 
everyday lives, but tomorrow’s world will 
be just as revolutionized by aviation as 
were the post-war 20’s by the automobile. 

Most people concede that military avia- 
tion will be maintained at a peacetime 
level exceeding anything heretofore 
known, so that many of those trained in 
the service will stay with it. They may 
not afford as much competition in com- 
mercial fields as might be feared. Com- 
mercial aviation is bound to experience 


by MARVIN MARTIN 


a tremendous boom because the war has 
awakened the public to aviation: they 
cannot evade it, and when peace comes 
they will be more than receptive to it. 

Aircraft manufacturers are making 
plans for marketing small private planes, 
commercial airliners and cargo planes 
which will open up more jobs. Possibili- 
ties are great for carrying all first class 
mail by air. Traffic in air express and 
air freight is still an almost untouched 
field. The industry will expand rapidly, 
requiring not just numbers of factory 
workers, mechanics, and pilots, but busi- 
ness and promotional men who under- 
stand aviation. 

There will be a place for you—if you 
are prepared. I have talked with and in- 
structed many students, I was once an 
aviation student myself and I have worked 
on an airline for several years. Out of 
my experience I can point out a few facts 
that may set you on the way to being a 
success in aviation. 


If you are still in high school or college 
now is the time to begin your prepara- 
tion. The subjects you dislike the most 
in school may be the very ones that you 
will need the most in later years. If you 
can visualize your needs now you may 
overcome your dislike or at least be able 
to give your attention to these funda- 
mental tools of your training. Mathe- 
matics through trigonometry, and physics, 
are especially helpful in many jobs in 
aviation. Other subjects most frequently 
needed or of use are chemistry, mechan- 
ical drawing, machine shop, typing, pub- 
lic speaking, English, commercial law, 
bookkeeping, economics, and of course 
any aeronautical subjects that may be 
available. 

Frequently aviation students do not 
understand why they have to take certain 
subjects that have nothing to do with 
what they are studying. For example a 
mechanic student may wonder why he is 
required to include typing in his course, 
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Many will find their niche in airline operations. 


Jhe "Help Wanted” sign will be 
conspicuous in the aviation in- 
dustry if present expectations 
are realized in post-war days. 


or a traffic student will want to know 
why he has to study the principles of 
meteorology, or the meteorology student 
may object to taking some navigation. 
Experience shows that he may have to 
use them in some way, especially if he 
is stationed at a small intermediate stop 
on an airline and has to help on almost 
anything that might take place. Or in 
applying for a job there may not be a va- 
cancy in the type of work he wants, but 
if he-can handle some other job where 
there is a vacancy it will enable him to 
take it and get started with the company. 
In that way he will be right on hand 
when there is an opening in the work he 
prefers, 

By acquiring a good foundation in high- 
school and college, and supplementing it 
with specialized training at one of the 
best Government-approved aviation 
schools, you will be prepared to take your 
place in the industry. Short cuts do not 
exist, and the random preparation of ro- 
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Hundreds of meteorologists will go to post-war lines from Army and Navy. 


Importance of celestial navigation grows with globular airline expansion. 
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Many women are employed in airline teletype and radio communication offices. 


A promising future for women has developed in this branch of airline work. 


mantic barnstorming pilots is a thing of 
the past. Today’s and tomorrow’s air- 
planes take brains, physical fitness and 
plenty of concentrated technical study to 
“keep ’em flying.” 

The amount of money and time you can 
give to your preparation may influence 
your choice of an objective. You can 
ascertain in advance which jobs require 
college training or extensive preparation. 
If you are still in high school your teach- 
ers and librarians can help you find read- 
ing material of value; a part-time job in 
mechanical work, salesmanship, meeting 
the public, or electrical installation, etc., 
may give you experience that will assist 
you in deciding what to prepare for, and 
experience that will be helpful later. 

Your physical condition is particularly 
important if you plan to work for an 
airline because many lines will not accept 
men who cannot pass certain physical 
requirements. Tests of sight and hearing 
are required, and radio operators and 
reservations salesmen must have clear 
voices and distinct articulation. The loss 
of a finger may not hamper you greatly 
as a mechanic, but it might prevent your 
employment. A noticeable physical han- 
dicap may bar your employment as a 
salesman, or in any meet-the-public job. 
Find out what your chances are before 
you waste time and money in preparation. 

Flight training can be secured in a mili- 
tary school, or at those Government-ap- 
proved civilian schools still operating. 
Commercial training at a civilian school 
would be for airline work but a careful 
selection would have to be made, other- 
wise the airlines you apply to may not 
consider your training as being the type 
they require. 

One of the newer and profitable jobs 
in aviation is that of the airline meteorol- 
ogist. This work has in recent years be- 
come of vital importance since the air- 
lines have established their own meteor- 


ology departments to supplement the 
work of the Government weather service. 
Special airline meteorology courses are 
offered by certain aviation schools, and 
graduates of such courses generally have 
jobs waiting for them when they finish. 

Another job that has increased in im- 
portance is that of the dispatchers who 
act as the key men in airline flight oper- 
ations as they direct and co-ordinate all 
operations functions. They must under- 
stand and work with the problems of the 
pilots, meteorologists, passenger agents, 
reservations personnel, maintenance su- 
pervisors, radio operators, operations 
executives and the Government airways 
traffic control operators. The dispatcher 
is required to have previous experience 
as a dispatch clerk, or in airlines opera- 
tions work, and he must pass an exam- 
ination on Government regulations, air- 
line operations data, meteorology, radio, 
airways aids, and navigation in order to 
obtain a dispatcher’s rating. 

Radio operators, also play an essential 
part in airline operations since the radio 
is used in contacting planes and ground 
stations. Some airlines use radio-tele- 
graph (code) for station to station mes- 
sages, and radio-telephone (voice) only 
for plane contacts. Other lines use radio- 
telephone exclusively. In addition to a 
good radio voice, the radio operator must 
have the proper type and class of Gov- 
ernment radio operator’s license. 

High-school graduation followed by in- 
struction at an aeronautical school hav- 
ing a radio course, offers the best proce- 
dure for obtaining a radio job because 
you will study some aviation subjects in 
addition to radio. 

Radio operators at smaller intermediate 
stations frequently must be familiar with 
other duties such as: loading and servic- 
ing planes landing at the station; office 
routine, records, and correspondence, giv- 
ing out information on air travel, making 


reservations, and selling tickets. Some 
airlines call such employees station at. 
tendants, rather than radio operators, and 
a man who has abilities over and above 
radio operation, may transfer later to his 
preferred specialty. 

Airline radio maintenance requires men 
to handle various types of jobs: for 
example, the radio service mechanic 
checks the radio equipment and makes 
necessary repairs on the radio installa. 
tions in the planes; the radio shop men 
handle equipment maintenance and over- 
haul, and new projects; and there are 
other men who take care of ground sta- 
tion installation and maintenance. 

For the young man who is not inter- 
ested in technical or mechanical work but 
rather in the sales and promotion phase 
of the industry, there are many fine op- 
portunities in peacetime. Such jobs, gen- 
erally known as outside salesmen, traffic 
representatives, counter salesmen, reser- 
vations salesmen and passenger agents, 
have practically no openings for men to-~ 
day because of the war’s curtailment of 
airline schedules and the resulting sur- 
plus of personnel in this work. 

After the war, the airlines must add 
new schedules, new services and new 
routes, and aggressively promote the sale 
of air travel again. Such public contact 
work requires high-school graduation at 
least, and two years or more of college 
are desirable. Recommended subjects for 
study in high-school include economics, 
typing, bookkeeping, public speaking, 
geography, English, and commercial law. 
Two years of a foreign language may 
prove useful as international air travel 
increases, and shorthand will be a handy 
thing to know at times. Actual business 
and sales experience in contacting the 
general public is a decided asset. 

The specialized nature of many of the 
jobs in this field requires special training, 
such as is given in peacetime at one of 
the leading aviation schools, in air trans- 
portation and airline sales work, plus 
some instruction in aerodynamics, Civil 
Air Regulations, safety, navigation, air- 
way aids, typing, operating procedure, air 
law, meteorology and radio operating 
practice. 

Now let’s change the subject and talk 
a bit about you. You think that you know 
the kind of a job you want in aviation, 
but are you sure that you are the right 
kind of an individual for the job? Too 
many times a fellow gets his heart set 
on a certain kind of a job and then finds 
before or after he gets it that it is not 
what he thought it would be and that he 
is not the right man for such work; that 
he does not have the right temperament 
and training for it. 

You must pick the job that fits you; 
then train yourself for that job. In pick- 
ing the job learn all you can about it, 
and about the company you want to work 
for. In trying to decide for what kind of 
a job to aim, or what school to attend, 
or what company to try to get employ- 
ment with, be sure to read and study 
everything you can on the subject. Study 
the advertisements of the aviation schools 
in this magazine to see which ones seem 
to offer what you want, then write to 

(Continued on page 165) 
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The Hawker “Hurricane 11C,"" favored for night fighting, mounts four 20 mm. cannon and four machine guns. 


by EDWARD 
KENNEDY 


NCLUDED in the great air force strik- 
| ing hard at the Germans in the North 

African offensive are cat-eyed desert 
night fighters of the RAF. 

This British squadron flying Hurricanes 
armed with four cannon has two tasks: 
One, to catch enemy night raiders and 
shoot them down; two, to harass the 
enemy on the ground. 

They have been doing both with great 
success. 

I visited the night fighters in the late 
afternoon. That is the proper time to call 
on night fighters. In the morning, they 
will be sleeping; at night they will be fly- 
ing. This is one of the rules of desert eti- 
quette which is learned from experience. 

First of all, I wanted to check on pop- 
ular notions about night fighters. One is 
that they eat special vitamin tablets so 
they can see better at night. Another is 
that they are not allowed to eat eggs be- 
cause of a theory that the sulphur in eggs 
impairs night vision. 

The squadron leader and the squadron 
doctor were standing together so I put 
these questions to them. 

The egg legend is absolutely untrue, 
they said. All the flyers eat eggs for 
breakfast every afternoon. Vitamin tab- 
lets are left up to each night fighter. If 
he finds vitamin tablets make him see 
better and he can find the tablets, no one 
prevents him from eating them. 

“There is no way of improving sight,” 
the doctor said. “All that can be done is 
to prevent it from deteriorating.” 

And ther’ the squadron leader came 
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through with this real explanation of 
what makes a night fighter: 

“If he has a good record and we can 
use him, he is accepted. The main thing 
is whether he likes night flying. If he 
does, you don’t have to worry much 
about night vision. Most of us would 
never want to go back to day flying.” 

Night fighters are the greatest individ- 
ualists among desert pilots. They strive 
for none of the close teamwork which 
means so much in bomber squadrons and 
even among day fighters. Each man is 
on his own, lurking around in the sky 
looking for something to shoot at. 

He may be assigned to hang over cer- 
tain areas where enemy raiders are ex- 
pected. Or he may be assigned to areas 
on the enemy’s side. Over there he looks 
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for good targets such as a camp, a group 
of soft-skinned vehicles or a gasoline 
dump, comes down and strafes it with 
cannon shells and usually leaves fires 
behind. He also carries a single bomb 
for any target worthy of it. 

He may lurk over an enemy airfield 
until planes land, then dive on them. 

Phases of the moon are very important 
and tactics are altered with its wax and 
wane. In full moonlight the night fighter 
must be more cautious. In the moonless 
period he has ways of finding targets. 

It’s fortunate that night fighters live on 
the earth rather than on Jupiter because 
that planet has nine moons, seven going 
in one direction and two in the other. 
This would make night fighting most 
complicated. END 


sortie over the enemy's lines. 





New designs engineer H. R. Hayes is a key man in bomber production. 
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Design on board was sketched for this photograph only. 


by J. I. WADDINGTON 


NE of the reasons for Britain’s superi- 
ority in the air over the Luftwaffe is 
the fact that Britain has never “fro- 

zen” her designs. While the Nazi has pro- 
duced the Messerschmitt Me-109’s and 
Junkers Ju-87’s in great numbers, Brit- 
ain’s more recently designed and modified 
Spitfires and Hurricanes have demon- 
strated their superiority in speed, ma- 
neuverability and fire power. 

The British policy of fairly frequent 
changes of type has one disadvantage 
which must be weighed against the indi- 
vidual superiority of British aircraft— 
any change in an aircraft type slows up 
production. 

Britain’s theory of changing types has 
stirred up some talk between the design- 
ers ard the production engineers. The 
designer wants his aircraft to have the 
most recent improvements incorporated 
into its design, while the production engi- 
neer wants as few changes as possible 
so that he may improve and speed up 


Photographs from British Information Service 


his production. Britain so far has been 
able to strike a balance between these 
two oppositions. 

The layman often hears that a certain 
factory is non-productive during a 
change-over from one type of production 
to another. He cannot understand why 
the factory cannot stop the manufacture 
of one type one night and the next morn- 
ing begin construction on another. For 
him to understand this lag in production, 
it is most necessary for him to under- 
stand the organization of a factory nec- 
essary to produce a new aircraft. 

When an aircraft factory takes over the 
job of putting out a heavy bomber like 
the Handley-Page Halifax, when before 
they had manufactured light ones, all 
designs of the plane are completed—but 
not the production planning. 

The parent or design-drawing firm 
submits to the planning office of the 
manufacturer all the actual drawings of 
the aircraft (which in some cases may be 


as many as 18,000 or so in number). 

Poring over these drawings, the pro- 
duction office staff consider their inter- 
pretation for actual use in the shops. 
They are analyzed for different produc- 
tion processes, the designing of jigs, tools 
and other fixtures on which parts and as- 
semblies are made and finally assembled 
into a complete aircraft. They must also 
draw up specifications on all types of 
materials used in the aircraft and the 
quantities of these materials which will 
be needed. 

One of the first jobs of the production 
crew is to break down the drawings 
under four different headings: 

1, Planning Sheets: defining the opera- 
tions necessary for the manufacture of 
details, sub-assemblies and assemblies; 
and 

2, Tool Instruction Sheets which are 
issued for each tool or jig required for 
manufacture; and 

3, Parts List which is a schedule of 
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the details and sub-assemblies required 
to produce a complete modification; and 

4, Material Schedules which are a sum- 
mary of all the quantities and specifica- 
tions of all the necessary raw materials. 

Before and after all this activity in the 
production department, the Ministry of 
Aircraft Production has suggested a pro- 


gram of production for the factory based 
on its previous capacity and asks for an 
accelerated quota of aircraft per month 
up to a certain maximum. The Minis- 
try’s suggestions are discussed by the 
heads of the material, production, plan- 
ning and material control departments 
and are either agreed on or amended 


Thousands of drawings go through 
an intricate process before they 
form a new “Halifax’’ for the RAF. 


are all in place as this "Halifax" nears completion. The engines are Rolls-Royces. 


before the final agreement is drawn up. 

During this discussion, the factory men 
consider in detail the amount of work 
involved in tooling, the manufacture of 
details and sub-assemblies and other fac- 
tors involved in preparing a plane to “fly- 
away.” Also discussed is the question of 

(Continued on page 164) 


"Halifax" production in- 
volved 28,000 tools and 
jigs and 18,000 designs. 
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United States aircraft carriers carry more planes per ship ton, but until recently have lacked antiaircraft armament. 











in efficiency, due to its complicated and 
S 8unusual construction. When a carrier 
© is designed, the naval architect is re- 
% quired to provide large underdeck hangar 
| space to allow for aircraft storage. In 
) providing this, the ability to divide the 
) hull into numerous compartments is mini- 
’ mized. Consequently it becomes difficult 
‘for a damage control officer to localize 
© torpedo hits. The carrier Lexington was 
) able to absorb two torpedo hits on one 
’ side because originally she was laid down 
’ as a super battle cruiser and therefore 
her hull at the waterline was in the form 
of numerous compartments so prevalent 
in warships of her type. Her conversion 
did not take place until a good portion of 
her hull had been completed. Although 
she subsequently sank it was not due to 
the torpedo holes but rather to escaping 
gasoline fumes that exploded. It still re- 
mains a mystery as to why the fumes re- 
mained undetected. 

Hit by bombs and shell fire, a carrier 
can be put out of action by having its 
main flight deck holed, preventing aircraft 
from taking off or landing. 

The cry for small carriers, with the 
idea in mind that if one was sunk the loss 
would not be as great, has led to a pe- 
culiar situation. Although the small car- 
tier advocates’ logic is strong, they over- 
look the possibility of creating carriers 
twice as vulnerable as they are today. 
The smaller a carrier the sooner a list 
will develop from torpedo hits, thus pre- 
venting airplanes from using the flight 
deck. Also, a shell or bomb hit on a 
smaller deck is more liable to block the 
Tunway because of its comparative nar- 
towness. On large carriers, holes on the 
main deck might not seriously impair 
flight deck use. As the Lexington pho- 
tographs indicated, two torpedoes merely 
gave her a very slight list. Proof of these 
assumptions is seen by noticing that all 
our new carriers are to be of some 25,000 
tons and Britain’s new carriers are to be 
of 23,000 tons. The new small carriers 
are converted freighters and hence their 
original tonnage governs the size of the 
carrier to-be. 

Aircraft carriers are also dependent 
Upon weather conditions, more so than 
other warships. A high sea can prevent 
a carrier from releasing its planes, since 
aroll is developed, especially on a high- 


: iv etisincy, the carrier is very limited 











AIRCRAFT CARRIERS 


by BRUNO GRUENWALD 


Naval architects still must strive for the car- 


rier design possessing more tactical efficiency. 


hulled ship. Again, the small carrier 
loses efficiency, for the smaller the ship, 
the quicker and greater the roll. If a 
heavy rain, sleet or snowstorm is en- 
countered, aircraft again would be use- 
less. The sinking of H.M.S. Glorious by 
the German battle cruiser Scharnhorst 
in a snowstorm off Norway at the be- 
ginning of the war was too quickly for- 
gotten. 

A carrier is also required to turn into 
the wind to release its planes. Subma- 
rines or attacking destroyers, torpedo 
boats or motor torpedo boats co-operat- 
ing with an enemy fleet could frustrate 
any attempts to turn into the wind. As 
yet the latter tactics have not been re- 
ported employed. 

A more concise knowledge of the limi- 
tations and tactics of the carriers is pos- 
sible if each individual class is studied 
and analyzed. Although there are basic 
rules followed by all types of warship 
and aircraft, each type has its own pe- 
culiarities. 

When the German architects endeav- 
ored to design a carrier, they proceeded 
to work with the thought in mind of de- 
veloping a carrier that would be suit- 
able for raiding expeditions rather than 
for fleet operations. The idea was far 
from a new innovation, for our Saratoga 
(originally laid down as a battle cruiser) 
and France’s Bearn were designed with 
large guns to supplement the aircraft. 
The advantage the Germans possessed 
was that their ship could be designed 
with the knowledge obtained by study- 
ing previous designs. After omitting the 
faults in the old designs they would pro- 
ceed with new constructional features 
incorporated within the hull. 

The odd feature of these ships is that, 
although they displace some 19,250 tons, 
they only carry 40 aircraft. The reason 
for this is that they mount unusually 
strong gun batteries and undoubtedly 
have their hulls subdivided into numer- 
ous compartments, more so than Allied 
or Japanese carriers. This is done so as 
to localize torpedo hits. 

Had this carrier been for use with a 
fleet, aircraft would have been the pri- 
mary stipulation, but the ship was de- 
signed to operate independently. The 
necessity for a cruiser to be taken aloag 
for support was eliminated by arming 
her with enough guns to equal that of the 
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average light cruiser, thusly should she 
encounter a small enemy surface ship in 
weather not permitting the utilization of 
her aircraft, her guns could ably deal 
with her opponent. The ship was un- 
doubtedly particularly designed for at- 
tacking convoys. Aircraft could prevent 
the scattering convoy from succeeding 
to escape. Thusly, should this carrier 
reach the Atlantic she would form a par- 
ticularly dangerous vessel. 

England’s new carriers of the Implaca- 
ble and Illustrious classes are improved 
yersions of the now sunken Ark Royal. 
The two classes are almost identical in 
appearance, but performance and dimen- 
sions vary slightly. The most outstand- 
ing feature of these ships is the mounting 
of a great many large caliber antiaircraft 
guns. Beside the standard 4.5 inch dual 
purpose guns, numerous smaller pom- 
poms are located at vantage points guard- 
ing all approaches to the ship. The anti- 
aircraft armament of these ships is the 
largest ever carried on carriers. Our 
ships of an older design mount merely 
eight guns. 

Before discussing the Japanese carriers 
the reader should be reminded that be- 
cause of hostilities (and Japanese se- 
crecy) it is very difficult to obtain proper 
information regarding names of existing 
ships, those being built and those that we 
have destroyed. The Japanese have no 
definite nomenclature for their ships so 
their possible names cannot be ascer- 
tained. However the classes listed are 
of the most modern type Japan have (or 
had) in service. 

The unusual feature of the Japanese 
carriers is that their aircraft capacity is 
extremely low. The 17,000 tonner of the 
Zuikaku class carries 45 planes, while the 
sunken 14,700 ton U. S. carrier Wasp 
carried 72 planes. This may possibly in- 
dicate that the Nipponese carriers are 


Caught in a snowstorm off Norway on June 8, 1940 by the Nazi battleships "Scharnhorst" and "Gneisenau," the car- 
rier "Glorious" was sunk. The bad weather kept her planes from taking off. This picture made during 1937 maneuvers. 


better protected with armor as well as 
having more antiaircraft guns. Or it may 
simply mean that they lack proper 
knowledge in designing carriers. 

The older carrier Koryu is some 7,000 
tons lighter and yet carries but five to 15 
planes less. All this is not as odd as it 
may seem, for the complement of planes 
allotted to the carrier may not be fighters 
and torpedo planes but the number of 
bombers carried by the ship. The Jap- 
anese carriers have a very small island 
superstructure, thusly twin-engined 
bombers are capable of operating from 
their decks. 

In the Black Sea, Russia supports her 
fleet with the little known of carrier, 
Stalin. The 9,000 ton carrier can attain 
a 30-knot speed and carries 22 fighters. 

This Russian carrier has no need for 
carrying torpedo bombers because of the 
lack of naval opposition (except subma- 
rines) in the Baltic. The fighters provide 
a continual umbrella over fleet operation. 
These few planes many times meant the 
deciding of an engagement in the Black 
Sea between German aircraft and Rus- 
sian naval units. 

In the Baltic, Russia has for several 
years attempted to complete two carriers. 
Although the German bombing has 
slowed up progress at the Leningrad 
yards, work is undoubtedly continuing. 
These carriers when completed will lead 
the Northern Russian fleet against the 
German surface units in the Baltic. It 
therefore is self-evident why the Ger- 
mans wish to halt progress. Control of 
the Baltic is at stake. 

The United States carriers are the best 
in carrying capacity, but lack sufficient 
antiaircraft armament of large caliber. 
The best we have existing is that of the 
Enterprise class. One, the Hornet, was 
newer and slightly modified. Recent 
launching photographs of the new ships 
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of the Essex class bear a great resem- 
blance to the Enterprise, which suggests 
the success of the latter. 

[When the Japs struck December 7, 
keels had been laid for 11 big carriers. 
Two more were authorized immediately 
following the attack and last July Con- 
gress sanctioned the building of 20 more. 
Four of the first 11 have already been 
built and others are already on their way 
in expediated building schedules. There 
may still be more carriers afloat or build- 
ing whose existence has not yet been an- 
nounced by the Navy. 

[While these carriers, announced and 
unannounced, have been already 
launched, it is not likely that any have 
seen action as several months are re- 
quired once the ship is in the water for 
fitting it out for service. 

[While the U. S. has lost four carriers 
in action, shipyards are steadily build- 
ing replacements which already have 
proved to be much better flat-tops than 
the carriers they replaced.—Eb.] 

In conclusion it is well to ask again, is 
it not more logical, and economical, to 
build large carriers rather than small 
carriers, in view of the shown superiority 
that all the large ships included in my 
discussion show over small ships? As 
events of the war substantiate, all car- 
riers destroyed by aircraft were of the 
smaller type. Those who question the 
sinking of the Lexington should be aware 
of the fact that although she was hit by 
two torpedoes, she proceeded without a 
list or at a reduced speed. 

The struggle for sea supremacy today 
becomes more and more important, with 
the airplane obtaining a greater role, day 
by day. But were it not for carriers to 
transport these deadly weapons, the mod- 
ern fighter and torpedo plane would be 
effective only within a relatively few 
miles of its base. 

END 
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LONG time before December 7, 1941 
—15 months to be exact—50 U. S. 
Army Air Force navigation cadets 
marched into classrooms at the Univer- 
sity of Miami to become the guinea pigs 
in a fighting arm that is hitting the enemy 
“wherever and whenever they find him.” 
The then diminutive Army Air Force 
was just beginning to spread its wings 
when these guinea pigs went under the 
microscope. From their vantage points 
on the war fronts in Europe and Asia, Air 
Force observers not only were witnessing 
the potency of air superiority, but were 
learning that air navigation was vital to 
any sort of aerial combat. They were 
learning, too, that navigation had become 
a specialized job; the day of the pilot- 
navigator was over. 
The role of Air Force navigator was 
non-existent when the first Army cadets 





NAVIGATOR 


by EDWARD J. RYAN 


Photographs from Pan American Airways 


Army planes reach their objectives in all parts 


of the world as a result of a 1940 "experiment." 


marched across the Florida campus on 
that hot August day in 1940. Twelve 
weeks later the Air Force commissioned 
its first officer navigators. An experiment 
became the cornerstone of a vast training 
program. 

Since that day this school has turned 
out most of the young officers riding in 
the navigator’s hatch of bombers and 
transport planes in every theater of this 
global war. When Japan stabbed Pearl 
Harbor in the back, this school’s former 


pupils were the first navigators to go into 
action. 

For nearly three years, through peace 
and into war, this program has been car- 
ried on and expanded, a monument to 
the successful co-operation between the 
Air Force and commercial aviation. For 
18 weeks the Air Force cadets study un- 
der the civilian experts who pioneered 
aerial navigation on Pan American Air- 
ways’ over-the-water routes across the 
Caribbean, the Pacific and then the At- 
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lantic. From this school has been drawn 
the nucleus for the staffs of instructors 
at the four huge schools maintained by 
the Flying Training Command. 

The story of this co-operative setup 
goes back to a brisk day in 1939. En- 
sconced in his cubicle behind the pilot’s 
compartment, Charles J. Lunn was busy 
charting a Pan American Clipper’s course 
from New York to Lisbon. 

An intent U. S. Army officer peered 
over his shoulder, watched closely as 
Lunn worked over maps and charts. The 
Clipper navigator’s ability to hit tiny 
mid-ocean spots “on the nose” started a 
train of thought for the observant Lieut. 
Gen. Delos C. Emmons. 

“How many men can you teach aerial 
navigation?” the general finally asked. 
Lunn looked up from his charts. “As 
many as you can get within the hearing 
of my voice,” he replied. 

Navigator and general parted at the 
Clipper door in Lisbon. To Lunn it was 
a closed incident on another transatlantic 
flight. But the germ of an idea had taken 
root in General Emmons’ mind during 
that aerial tete-a-tete. 

A few months later the War Depart- 
ment asked Pan American Airways to 
train an experimental class in aerial navi- 
gation. The company promptly set up 
the Pan American navigation section. 
Classrooms were borrowed from the Uni- 
versity of Miami in Coral Gables, and 
four flying boats from the Latin Amer- 
ican routes were converted into “flying 
classrooms.” 

Assigned as instructors were the vet- 
erans of Pan American’s international 
commercial opérations. Appropriately 
enough, the task of chief instructor fell 
to Lunn. 

The job of running the navigation sec- 
tion is a divided but not a divergent one. 
Lunn is concerned only with teaching 
navigation. The cadets, housed in what 
once was a girls’ dormitory, are under 
the command of Capt. Frederick R. Mer- 
ritt, commandant of the Army Air Forces 
Training Detachment. From its own 
ranks, the Air Force assigns picked men 
for the specialized training. 

When they aren’t in classes or study- 
ing, the cadets follow a life geared to 
regular Army discipline. They aren’t 
permitted to forget they’re in the Army. 
Dovetailing these scholastic and military 
requirements requires close co-operation 
between the Army and civilian heads. 
Captain Merritt and Lunn have succeeded 
in working it out without damaging too 
many toes. 

Into 350 class hours the Pan American 
instructors have crammed an intensive 
course. For six weeks the cadets get 
navigation and meteorology theory in the 
classrooms. When they have mastered 
the fundamentals, those who survive that 
first period are ready for their practical 
experience in the “flying classrooms.” 
The entrance of classes is planned so 

(Continued on page 163) 


Typical of its international character is this group 
of flight students, including cadets from England, 
New Zealand, Argentina, China and the United States. 


* 
* 4 
oo .s 
\_ eee 


Using the figures given him by companion at the drift indicator, naviga- 
tion cadet (right) solves drift problem with the aid of flight computer. 
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Cadets (below) receive six weeks of navigation and meteorology theory in 
classrooms before they are ready for practical experience in “Commodore.” 
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by PETER G. MASEFIELD 





Mr. Masefield worked as a designer at the 
Fairey Aviation Company before he embraced 
the profession of his cousin, John, Great 
Britain's poet laureate, and embarked on a 
career as a writer. His bent for technical de- 
tails led him to his present post as the tech- 
nical editor of "'The Aeroplane."' He is also 
air commentator for the London ‘'Times."’ 


Atlantic whose particular interest is 

the combat performance of Allied and 
Axis aircraft have been presented with 
much new material for study recently. 
The big Boeing and Consolidated bomb- 
ers of the United States Army 8th Air 
Force, based in England, have shown 
their paces over Germany in daylight, 
North American Mitchells (B-25Bs) and 
Lockheed-Vega Venturas (B-34s) of the 
RAF have been over France in daylight 
for the first time, while de Havilland 
Mosquitoes have visited Berlin. The 
Luftwaffe has replied by sending into 
action some of the new Messerschmitt 
Me-210 fighter-bombers, several of which 
have fallen to the guns of the Hawker 
Typhoon fighters, also in action for the 
first time. Taken all round the technical 
interest packed into recent weeks has 
been great. 

European weather is one of the chief 
factors which influence the course of 
bomber or fighter missions from Eng- 
land at this time of year. Rarely is 
there a day without cloud. Sometimes 
there will be as many as three or four 
unbroken layers of cloud between 3,000 
and 20,000 feet. During the past year 
the RAF has taken advantage of these 
conditions to dispatch more than 3,000 
aircraft sorties over Germany in day- 
light. Although these attacks have been 
very successful in holding up production 
by sending workers to shelter and have 
been made with small losses, no great 
weight of attack has been put on any 
single target in daylight except in about 
half a dozen instances. 

By carefully choosing their weather 
the bombers of the 8th Air Force have 
begun to increase the weight of daylight 
attack. The experience they gained on 
the “nursery slopes” over France is now 
being turned to good account over Ger- 
many. Although at the time of writing 
the American crews have been over 
Germany only twice, so that too hasty 
conclusions should not be drawn, the 
results at present look promising for the 
future when the greatly augmented 
weight of attack, promised by General 
Andrews, materializes. 


Te: many people on both sides of the 


An English authority discusses the aerial 


offensive plans of United Nations airpower 


Having had the privilege of flying in 
one of the 8th Air Force’s B-17Es and 
having discussed these longer raids with 
pilots who have been on the two mis- 
sions over Germany, one can appreciate 
both the possibilities and the tactical 
problems involved. There is no doubt 
that these longer raids are tough propo- 
sitions. No one would minimize the 
strength of the defenses or the quality 
of the Nazi opposition. Yet the Ameri- 
can bombers, in shooting down 22 enemy 
fighters for the loss of three on the first 
raid over Wilhelmshaven, and 25 for the 
loss of five on the second raid over the 
Ruhr, have shown that they can give 
better than they take. 

The fine defensive armament is the 
thing that strikes one most of all about 
the Fortress after flying in it. In par- 
ticular the ball turret under the belly of 
the fuselage is tremendously effective. 
We in Britain have unfortunately neg- 
lected the qualities of the 0.5 inch ma- 
chine-gun, a neglect which the Fortress 


and Liberator have fully shown up. So 
far, in all operations from England, the 
United States Army 8th Air Force has 
destroyed 236 enemy fighters for the loss 
of 56 bombers and eight fighters—a 
ratio of nearly four to one in favor of 
the Americans, a ratio which must be 
giving the Luftwaffe a severe headache. 
In the ratio of air crews lost the pic- 
ture is not quite so good; the Ameri- 
cans have lost 566 men against about 
240 enemy airmen, not counting those 
who may have escaped by parachute. 
Even so the American bomber losses 
average only some five per cent of the 
sorties, which in daylight is about the 
same as that of the RAF’s night attacks. 

Taken all round the American con- 
tribution seems likely to be a most valu- 
able step towards that ideal of the 24- 
hour offensive against the Reich. 

Here, in England, the peculiar condi- 
tions of the air war at present are de- 
veloping specialized tactics on both sides 

(Continued on page 161) 


Firepower of Allied and Axis planes as shown by relative weight per minute. 





















































TOTAL WEIGHT | WEIGHT OF FIRE 
AIRCRAFT ARMAMENT OF FIRE POSSIBLE AGAINST 
ALL GUNS ONE TARGET 
LB/MIN LB/MIN 

Poses 170... . 6.5 case twelve .50 caliber guns 1,185 580 

one .30 caliber gun 
Bristol Beaufighter........| four 20 mm. cannon 815 815 

six .303 caliber guns 
De Havilland Mosquito ...| four 20 mm. cannon 760 760 

for .303 caliber guns 
Messerschmitt Me-210....| two 20 mm. cannon 667 532 

two 13 mm. cannon 

two .311 caliber guns 
Hawker Hurricane IIc....| four 20 mm. cannon 650 650 
Focke-Wulf Fw-190A3....| four 20 mm. cannon 623 623 

| two .311 caliber guns ‘ 
Grumman Wildcat... | six .50 caliber guns | 580 580 
Supermarine Spitfire 1X.. .| two 20 mm. cannon 445 445 
| four .303 caliber guns | 

Bell Airacobra I..........| one 20 mm. cannon 422 422 

two .50 caliber guns 

four .30 caliber guns 
Avro Lancaster I.. | ten .303 caliber guns | 275 | 220 
Messerschmitt Me-109F1..| one 20 mm. cannon | 268 | 268 


two .311 caliber guns 
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Jen girls polished their wings to 
become instructors of air cadets. 







TENNESSEE’S 
AIRWOMEN 


by GENE SLACK 


Photographs by Ed Clark 






The lady flyers put away their powder puffs and gassed and serviced planes during their training. 


a woman as his chief of air service 

there has been controversy as to 
women’s place in aviation, and especially 
in the actual flying end of the business. 
In the summer of 1941, when women 
were taken ‘out of the Civilian Pilot 
Training Program (now known as the 
War Training Service) courses, the argu- 
ment reached a higher pitch than any 
propeller ever achieved. 

Last fall the Tennessee Bureau of 
Aeronautics, with characteristic initiative 
where aviation is concerned, decided to 
settle the question once and for all by 
opening a research school to train 10 
hand-picked women flyers as instructors. 
Thus Tennessee’s Aviation Research In- 


EF: . since the day Napoleon appointed 





structor School for Women was conceived 
—and the successful graduation of the 10 
chosen women in February proved that 
Tennessee had once again paved the way 
in a vital new aviation field. 

How vital may he proved by future de- 
velopments forecast on the occasion of 
their graduation here by C. I. Stanton, 
Civil Aeronautics Authority administra- 
tor, who declared: 

“It is my opinion that, since women 
have always excelled in instructing and 
have done most of the teaching of our 
nation, this should be their natural func- 
tion in aviation. 

“Our problem,” he added, “is to give 
the 1,000,000 boys who will graduate into 
the draft each year flight training. I be- 


lieve we should train at least 200,000 of 
them each year. To do that, we shall 
need at least 5,000 women instructors.” 

Then he added a justified pat on the 
back for Tennessee: “At any rate, you 
are pioneers in the very best Tennessee 
tradition.” 

The Tennessee school was in truth pio- 
neering. There had been nothing like it 
before, and the men responsible had to 
start out cold. j 

First of all, W. Percy McDonald of 
Memphis, chairman of the Bureau and an 
aviation pioneer in Tennessee, cast about 
for some one with a feminine viewpoint, 
a knowledge of aviation and a fine hand 
for management to help set up and su- 
pervise the program. He finally per- 
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The dining room of the lady pilot's dormitory was turned into a study hall. Here a class is being held in aerial navigation. 


Forty-one-year-old Phoebe Fair- 
grave Omlie was one of the first 
women granted private flying li- 
cense and first to earn airplane 
mechanic's license. She has been 
porachute jumper, instructor and 
promoter of many aircraft shows. 














suaded the Civil Aeronautics Adminis- 
tration to loan him Phoebe Omlie, senior 
private flying specialist. 

The Omlie-McDonald combination is 
nothing new to Tennesseans. The first 
airport in the state was built at Memphis 
in 1925, by Vernon and Phoebe Omlie 
and McDonald. They grubbed and toiled 
together to bring the first runways from 
the rough terrain. They started the first 
free flight schools in Tennessee in 1938. 
They gave the state its Aviation Act of 
1937, which turns aviation gasoline tax 
ad back into various aviation chan- 
nels, 

When Tennesseans heard of the re- 
hewed partnership in the airminded firm 

(Continued on page 128) 
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Working in the hangnee, the women learned engine repair and rigging. 
Each morning at seven, the girls reported on the lawn for calisthenics. 
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Canada's Air Cadet League is providing a 
huge support line of future pilots by an 
organized system of pre-flight training. 


A typical Air Cadet is Andre 
Trudeau, 16, of Montreal. His 
training will take two years. 


HILE pilots, gunners and wireless 
W men of the Royal Canadian Air 
Force form a front line of fighting 
airmen in the battle skies of Europe, 
Africa and the Far East, citizens of Can- 
ada have rallied together to establish a 
support line of future pilots behind them. 
Flyers of the last war did it. The men 
who flew the Spads and Sopwiths could 
see that a great army of aviation-trained 
boys of 15, 16 and 17 would be needed 
to back up today’s Canadian air heroes 
of 19, 20 and 21, many of whom were in- 
cluded in the “few” who saved Britain in 
the autumn of 1940. 

It takes nearly a year to train a good 
fighter pilot in the RCAF. But if boys 
are given intensive training in their later 
high school years, the World War I flyers 
reasoned, they will be able to skip 
through training schools in much less 
time and will be better pilots when they 
first face the enemy. 

Thus it was that veterans of the last 
war came together in Ottawa and formed 
the Air Cadet League of Canada. Their 
avowed purpose was to train teen-aged 
boys in aviation and thereby make them 
more capable recruits for the RCAF. As 
a by-product, of course, the boys could 
be expected to benefit if they adopted 
aviation careers in the post-war world. 

Today well over 17,000 Canadian boys 
15 to 18 years old are studying in a coun- 
try-wide network of training squadrons. 
Their officers and instructors are mainly 
veterans of the last war, although in any 
given community almost all the adults 
are persuaded to support the training 
project in some way. 

A remarkable feature about the League 
is that it is a civilian organization doing 

, an an air force job and doing it well. It is 
Study of auto engine teaches rudiments of internal combustion. financed by gifts and donations of money 
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Film actress Anna Neagle, who aided in 
cadet financing, admires Me-110 model. 


solicited by the ever-active veterans. Its 
officers are civilians and its teachers are 
civilians. 

By now the RCAF has taken the train- 
ing program under its wing somewhat 
and provided a syllabus of training and 
much of the necessary equipment. But 
the program is still a fine example of 
common people in a country at war ral- 
lying to provide their fighting forces with 
the most essential of all commodities— 
skilled manpower. 

What type of aviation training do the 
boys take? As finally framed, the Air 
Cadet force of instruction is almost 
identical to the initial training school 
work given a new aircrew recruit in the 
RCAF in the first two months of his 
training. That gives the Air Cadet squad- 
ron a target at which to aim. If they hit 
it squarely, the RCAF will quite likely 
give Air Cadets a two-month boost along 
the way to graduation as airmen with 
wings. 

Air Cadet League men got their move- 
ment off on the right foot by enrolling 
the King’s representative in Canada— 
His Excellency the Right Honorable Earl 
of Athlone—as patron of the organiza- 
tion. Air Marshal W. A. “Billy” Bishop, 
V.C., was made honorary president. 

Dynamo of energy for the Air Cadet 
training program in Canada is a national 
board of civilians, composed mostly of 
World War I flyers, representing all prov- 
ines. Having constructed a framework 
for the organization they filled it in with 
tivilian committees in each province 
which in turn organized local community 
groups of adults. In turn again, these 
local groups—the corner drug store man, 
the town doctor and lawyer and dentist 
would call together 25 or more young 
men in their community who wanted avi- 
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Cadets are required to take 30 hours of gun drill and the same period of 
physical training as an integral part of their basic aeronautical instruction. 


ation training. Schools, church basements 
or town halls were rented. Instructors 
were called in, and enough money was 
raised to pay for RCAF-style uniforms 
and training equipment. 

Canada has now begun to scrape bot- 
tom in the barrel of her manpower re- 
serve, and the training of Air Cadets has 
become a crucial undertaking. Group 





Capt. D. C. M. Hume, formerly director 
of technical training for the RCAF, has 
been loaned to the League as national 
director. After a cross-country inspection 
trip he predicted that the organization 
can expand to a force of 50,000 curing 
1943. 

Just what the movement means to the 
Canadian government was outlined re- 


Cadets studying “Harvard” trainer as 
part of 12-hour course in airmanship. 








cently by Air Minister C. G. Power, Min. 
ister of National Defense for Air: 

“I cannot too strongly emphasize the 
importance of this training for our fy. 
ture flyers. It is my sincere hope and 
fervent prayer that they may fly the air. 
ways of peace. But I know too that if 
the time comes when they must take the 
places of their fathers and their brothers 
in defense of the cause of freedom, they 
will be staunchly true to the tradition 
which those fathers and those brothers 
are daily establishing in the skies. 

“Our great British Commonwealth Air 
Training Plan is in full operation, It is 
capable of the greatest acceleration. And 
so, in the months.of struggle still ahead 
of us, the problem of manpower will be- 
come increasingly critical. The Air Ca. 
dets of Canada can make a major cone 
tribution to the solution of that problem, 
and, at the same time, equip themselves 
materially for peacetime occupation in 
the aviation industry.” 

How does the Air Cadet League—a cj- 
vilian organization—dovetail its program 
with the RCAF—a military body? That 
was the problem that confronted the 
country from the start. Now it has been 
settled by mutual adoption of a 10-point 
program. 

1. Responsibilities of the League are to 
continue to have a sound organization 
of national headquarters and provincial 
committees; aim for a vigorous nation- 
wide drive for new squadrons; continue 
to help arrange for officers and instruc- 
tors and adult sponsors of squadrons; 
to aid when possible with financing of 
local committees; to publish the official 
magazine, “Canadian Air Cadet”; and to 

(Continued on page 146) 


Precision in ground drills, as in flying, is part of the indoctrination course. 
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Coloe Section 


The pages following introduce 
a new monthly feature section of 
Flying. Outstanding aviation 
pictures, military and civil, will 
be presented as a colorful, dra- 
matic record of a winged world. 








construction and operation of aircraft controls is thoroughly explained. 


point of the program is actual contact with planes, such as these “Harvard” trainers at St. Hubert Airport, Montreal. 
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HUNTER 


Ready for a fight, this Navy airman is bout to 
take his Grumman “Wildcat” up on a sho! patrol 


GUARDIAN 


Medium-sized practice bombs are loaded aboard 
a North American ’’Mitchell”’ for a tryout bombing 








Out to 
patrol 








A 
FIFTH 
FREEDOM 


he the four freedoms, will be added some day, a fifth 
freedom—/freedom of flight. But it can’t come till victory 
has assured the other four. Then. . . freedom to fly with 
safety, with economy, with comfort and convenience 
—will mean much to post-war peace and prosperity. 

For post-war aircraft will measure trans-oceanic 
flights in hours, and can literally make all the world, 
good neighbors. Cities in near-by states will be less 
than an hour away, and the further development of 


Aas 


the helicopter, will actually make home-based aircraft 
feasible and possible. 

That’s something to work for and plan for. But 
right now we've got something to fight for. We're glad 
that we, at McDonnell, can add our share to the gigan- 
tic contribution which America’s aircraft industry is 
making to victory...and to the preservation of the 
four freedoms which are fundamenta’ to democracy. 
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oy powerful new Curtiss A-25, em- 


bodying the latest design features for dive- 
bombing tactics, is also equipped with the 
Curtiss Electric Propeller. 
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During the 1941 inspection trip to England, these congressmen were photographed with Prime Minister Churchill. 
to right are Congressmen Cole, Maas, Delegation Aide Munson, Congressman Hill, Churchill and Congressmen Gale and Baldwin. 








From left 


WORLD PARTNERSHIP 
IN THE AIR 


by WILLIAM S. HILL 


Congressman from Colorado 


Reciprocal airway agreements between nations may be a major point 


in the tremendous development of global aviation in post-war era. 


HE development of the airplane has 
made isolationism as obsolete as the 
1918 Jenny. After this global war, 
there will be some system of world union 
or international federation. It will be 
devised upon the basis of conditions as 
they shall then exist. These conditions 
are impossible to forecast. But aviation, 
as the influence which has erased the 
potency of national boundaries will be 
the major force at those conferences. 
The principle of freedom of the air 
must be a basic general premise for the 
post-war pacts. Indeed, there are few na- 
tions which would desire to seal the air 
over their territory from all other peo- 
ples. But, just as surely, the so-called 
‘tight of innocent passage” cannot be 
construed to permit the possibility of 
aerial reconnaissance or photography 
over strategic areas. In addition to the 
usual domestic regulations there will 
have to be air lanes from which foreign 
planes shall not deviate and stated air- 
ports which they may utilize. The ex- 
tent of their cargo and passenger carry- 
ing activity will have to be settled by re- 
ciprocal agreements between the sov- 
ereignties concerned. 
Reciprocal agreements between gov- 


ernments are just glorified horse trades. 
Just as there can be no hard and fast 
rules laid down to regulate trading,— 
since all horses, traders, community 
customs and available financing differ— 
so we cannot deal with all nations, much 
less with all air bases, as in the same 
category. One nation may bring a great 
deal more to the conference than another 
can show. One base may be interesting 
only for geographical or logistic reasons, 
as at the Panama Canal; another may 
represent the hinge on a great trade 
route as at Natal in Brazil; while another 
may be a combination of these as in 
Trinidad Island. Bases may have one 
value to one nation and a quite different 
aspect to another. But the nations truly 
desirous of having world peace will frame 
agreements concerning normal use of the 
air above all the earth by civilian com- 
mercial airplanes. 

All that it takes to make international 
agreements work is the will to have them 
work. I was impressed with this fact 
when I inspected the great Portello Air- 
port out of Lisbon with a group of fellow 
congressmen. There planes of all na- 
tions were coming and going and there 
was no friction, even though they came 


from nations which were at war. There 
were British planes loading for England; 
German planes ready to fly to Switzer- 
land; French planes leaving for Africa; 
Spanish planes, Portuguese, of course— 
and other nations. All recognized the 
territorial sovereignty of Portugal and 
observed the local regulations and cus- 
toms restrictions. There the principle of 
freedom of the air was being exemplified 
in the midst of war. How very much 
simpler would be its administration 
among nations in time of peace. 

We, and all of the United Nations, stand 
pledged for a victory in this global war 
and for world peace thereafter by mutual 
insistence of some sort. Just what form 
that will take we cannot now draft, but 
we are definitely in on this project and 
must take the lead in its fulfillment. And 
the snapper in the whip of enforcement, 
without which no law is effective, will be 
an international air police power. 

The peoples of a large part of the world 
are becoming aware of the power which 
is America. They see or they hear about 
the Boeing Flying Fortresses, the Con- 
solidated Liberators, the North American 
Mitchells, the Martin Marauders which 

(Continued on page 158) 
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Precise measurements of the fuel content are necessary when figuring payloads, 


Engineering research reveals the possibility of 
achieving marked economy in airline operations 
if fuel and engine manufacturers merge efforts. 


Photographs from American Airlines 











Flying since his graduation from 
Kelly Field in 1918, ''Dan'' Beard 
has gained much aeronautical and 
engineering data in his positions 
as test pilot and airline captain. 
as chief engineering pilot for Amer- 
ican Airlines, he compiled this re- 
port for the S.A.E. Journal. It 
is published with their approval. 




















fuel consumption has been a difficult 

problem ever since airline transporta- 
tion came into its own and took its place 
in the ranks of Big Business in the United 
States. Airplane development progressed 
so rapidly that the airlines hardly had 
operating procedures well established on 
one model before a new model came into 
operation. This succession has continued 
through the past 20 years, until the Doug- 
las DC-3 and DST became the standard 
airline transport of the United States. 
Even though the DC-3 is similar in struc- 
ture for all the airlines, there have been 
more than five different model engines 
installed in this basic ship for use in 
scheduled air transport service in this 
country. In addition, the DC-3 is being 
used both on long and short schedule op- 
eration so that over-all fuel consump- 
tions must be studied in relation to the 
type of schedule as well as to the type of 


uel cons accurate data on airline 





engines and carburetors being used. 

When surveying the subject of fuel con- 
sumptions in airline operation, considera- 
tion must be given to all engine running 
which requires the consumption of gaso- 
line. However, considering only opera- 
tion of engines in the airplanes and neg- 
lecting fuel consumed in overhaul test- 
ing of engines will enable us: 

1. To break down airline operation into 
its various phases related to con- 
sumption of fuel. 

2. To give an idea of the average con- 
sumption of fuel for each operating 
phase. 

3. To compare consumptions between 
the two major methods of mixture 
control now used on the airlines. 

4. To show the possibilities of fuel sav- 
ings by the airlines during the pres- 
ent emergency. 

5. To compare basic types of fuel as to 
possible use in airline operation. 
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Engineer and recorder took temperature indicator readings during fuel consumption test flight. 


In starting a breakdown of fuel con- 
sumption in airline operations, it might 
be well to first look at a scheduled opera- 
tion flight plan as made out by the cap- 
tain prior to the flight and also the cor- 
responding flight log kept during the 
fight. Figure 1 shows the flight plan 
made by Captain Hulett for a trip from 
Nashville to New York. It is a non-stop 
fight between the two points as shown 
by the first two columns. 

The symbols in the second column are 
for the radio range fixes along the route. 
The mileage between check points is in 
the third column. The magnetic course 
for each leg is in the fourth column. The 
horsepower to be used is in the sixth 
column. The temperatures anticipated 
for the altitude to be flown are in the 
seventh column and are given by the 
meteorologist on duty at the originating 
point of flight. The true airspeed in the 
eighth column is taken from the DC-3 
cruising chart. The altitude to be flown 
isin the ninth column. Wind direction 
and velocity is in column ten. The time 
between fixes in the last column is cal- 
culated from the true airspeed in the 
eighth column, the heading in the fifth 
column, and the ground speed in column 
eleven. 

At the bottom of the flight plan, the 
fuel requirements for the flight are made. 
It is‘noted that the captain figured 400 
gallons were required for a flight of 4 
hrs. 7 min., or an average of 97 gallons 
per hour. In this average consumption, 
he allowed a lump sum of 10 gallons for 
taxiing from the loading ramp to the end 
of the runway, for the run up of each 
engine prior to takeoff, and takeoff to 
1000 feet altitude. He also averaged the 
climbing rich consumption with the cruis- 
ing lean consumption to make an aver- 
age of 97 gallons. 

is actually has a liberal allowance 
of three gallons per hour over the aver- 


age block to block consumption of 93.5 
gallons per hour, calculated from past 
performances of the whole fleet of 
DC-3s, when using 600 hp. for cruising. 
The weather map indicated a possibility 
that ceilings or visibility might go be- 
low limits before the trip arrived at La 
Guardia Airport, so Hartford was chosen 
as the closest safe alternate where the 
weather would be certain. 

The captain allowed 75 gallons for al- 
ternate destination and 50 gallons for pos- 
sible instrument approach at Hartford. 
Instrument approach includes the amount 
of fuel which might be burned while 


cruising around awaiting his turn to make 
the instrument approach. 

In addition, the captain added 100 gal- 
lons reserve which include legal and 
company reserve, making a total of 625 
gallons required on board at Nashville 
to make the flight. 

The same check points appear on the 
flight log (Figure 2) as on the flight plan. 
Time over the fix is recorded in the fourth 
column, the time over the next check 
point is estimated ahead, taking into con- 
sideration the time made on the last leg 
and the anticipated wind direction for 
the next leg. The actual time over the 


Figure |. This is the flight plan of a trip between New York and Nashville. 








~ FLIGHT PLAN 














‘THs FORM TO OE MADE OUT mm TRIPLICATE. 
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Figure 2. The flight log is a stage by stage report of the airliner's trip. 


fix is recorded in the fifth column and 
in the seventh column the actual time 
from check point to check point is listed. 
The rest of the log is merely a recording 
of flight as to ground speed, true air- 
speed, magnetic course, compass head- 
ings, wind direction and velocity, as cal- 
culated from ground speed and magnetic 
course, air temperature, altitudes and 
horsepower used. A running check is kept 
on the fuel consumption so that at any 
point along the route a report of con- 
sumptions and fuel on board can be made 
if called for. 

At the bottom of the flight log is a 
bracket for fuel consumption. If the pas- 
senger and cargo load had been heavy 
and the reserve fuel was close to the total 
estimated necessary out of Nashville, a 
landing might have been made at Wash- 
ington for fuel, especially if the weather 
from Washington to New York became 
worse than the meteorologist anticipated 
prior to departure of the flight from 
Nashville. With this particular flight, 
however, there was no question concern- 
ing fuel and consequently the pilot re- 
corded total fuel on board before de- 
parture from Nashville and upon arrival 
at New York. It Will be noted that while 
only 625 gallons of fuel were required 
for the flight, the passenger and cargo 
load permitted more and the captain and 
flight superintendent elected to put it on; 
therefore, 720 gallons were put on board 
at Nashville. Upon arrival at New York, 
there were 340 gallons remaining in the 
plane, making 380 gallons used. The 
flight lasted for 4 hrs., 13 min., making 
the average hourly consumption 89 gal- 
lons per hour. 

This 89 gallons per hour is a round 
figure and subject to several minor er- 
rors which may affect considerably the 
average figure required on the flight log. 
There are two methods of measuring the 
fuel in the tanks: by reading the meter 
on the gasoline truck or at the fuel pits 


while the plane is fueled for the flight. 
To check this reading, a stick measure- 
ment is always made on the quantity in 
the gas tank after the fueling has been 
completed. In addition, the plane’s fuel 
tank gauge readings are checked. These 
three readings may agree, depending upon 
the accuracy of the fuel truck or pit 
meters, the accuracy of the fuel gauge 
in the plane, the accuracy with which 
the stick measurements were made to 
check this figure, the levelness of the 
plane as it stands on the ramp and the 
care with which the attendant places the 
stick on the bottom of the tank for 
measurement. 

Securing an accurate estimate of the 
exact quantity of fuel in a plane, at any 
instant, whether in flight or on the 
ground, is one of the most difficult prob- 
lems related to the study of fuel con- 
sumption. All types of fuel gauges thus 
far developed and now in use in airline 
operation are subject to errors which, at 
times, may be as great as 10 per cent of 
the quantity being measured. Added to 
gauge inaccuracies is the problem of es- 
timating the amount of residual fuel re- 
maining in the bottom of the DC-3 fuel 
tank which is, in general, flat but filled 
with pockets and ridges and crossed by 
baffies. These irregularities trap between 
three and 10 gallons of fuel, depending 
upon the relative smoothness of the tank 
bottom 1nd the altitude at which the 
plane is flying when the tank supposedly 
runs dry. Future fuel tanks should elim- 
inate one large source of error and steady 
progress in the development of accurate 
fuel quantity gauges will greatly assist in 
obtaining more accurate and reliable data 
on fuel consumptions in flight; in addi- 
tion, the trend is now towards transport 
planes with tricycle landing gear which 
allows the plane to rest more nearly level 
on the ground. This feature will elim- 
inate one of the large discrepancies here- 
tofore encountered in the conventional 


landing gear between tank gauge read. 
ings on the ground and in flight. 

Average fuel consumptions, chargeable 
against any given airplane, include al] 
ground and air operation. This figure 
could be divided by the total flying time 
of the ship to obtain an over-all fuel con- 
sumption per flying hour or it could be 
charged as per day, per month, or per 
year. This figure is sometimes used in 
practice for accounting purposes, but the 
engineer is inclined to regard the over. 
all consumption as too inclusive and to 
break it down into its component parts, 
setting aside the less important compo- 
nents and concentrating on the operations 
which will produce the most returns 
from careful investigation, experimental 
work, and continued watchfulness. Block 
to block, or ramp to ramp fuel consump- 
tions are very frequently used, especially 
by the operations department of the air- 
line, as this figure is readily usable di- 
rectly in calculating fuel requirements 
for scheduled operation. The block to 
block figure is also too inclusive for the 
engineer as it still contains several mis- 
cellaneous operations relatively unim- 
portant to the problem of fuel economy, 
The phases of engine operation in rela- 
tion to fuel consumption with which the 
engineer is most vitally interested, start 
with the take-off and end when the pilot 
throttles back and prepares for his initial 
approach into the field. 

Although very little can be gained in 
economy by a detailed study of the 
ground operating phases, such a study 
was made as a matter of general interest 
and for use in future computations of 
over-all fuel consumptions in airline op- 
eration. The various phases of engine 
operation were broken down as follows: 

A) Srartinc: The fuel consumed in 
starting an 1,830 cubic inch engine is al- 
most negligible. The average of a large 
number of perfect starts is about .42 lb. 
per start. Allowing for additional winter 
priming, it should not exceed 55 lb, start 
as a yearly average. The consumption 
for larger engines is probably propor- 
tional to the displacement of the engine. 

B) ENGINE WARM-UP, FUNCTIONAL CHECK 
AND PRE-FLIGHT CHECK: This phase includes 
the engine cylinder and oil warm-up 
period after starting the engine, during 
which the line inspector checks the func- 
tioning of the engine and airplane acces- 
sories and all instruments; the run-up 
of the engines to check ignition (usually 
at some prescribed power considerably 
lower than take-off power) ; and the run- 
up to check the engines, accessories and 
instruments at the terminal points after 
the flight prior to servicing the plane for 
the next scheduled run. The time and 
engine running required for this check 
averages about 15 minutes for winter 
and summer and the fuel consumed is 
about 50 lbs. for checking both engines. 

C) Taxtne: This operation includes 
taxiing of planes by line maintenance, 
taxiing of planes to the loading ramp, 
and all taxiing to and from the terminal 
in schedule operation. The amount of 
taxiing varies greatly with the size of the 
field. Studies made at Chicago in 1938, 
allowed an average of two minutes 

(Continued on page 120) 
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GUINEA PIGS 
GROW WINGS 


Lieutenants Snyder (left) 
and Tiegs, members of 
first civilian class, check 
Vultee BT-13 in which 
they now teach cadets. 


by Lieut. ALBERT W. SPIERS 
How the Army taught civilian pilots to 


The Enid, Okla., traffic pattern (sketched on black- 
become flight instructors for the AAF. board) is explained to students by Lieutenant Spiers. 


Trio of former civilian pilots, now Army instructors, 
watch as Captain Duganne checks cross-country course. 


Photographs from U. S. Army 


Enid, Okla., Army basic flying school so that I, a newcomer, did 

not feel completely out of place. My civilian clothes and strictly 
non-military manner might be awkward and obvious—but my shoes 
were exactly like those of the hundreds of trim, uniformed men 
hurrying about. They were muddy! 

The usually crisp, dry Oklahoma air was sultry and smothering, 
hot and uncomfortable. More rain was coming. 

Following tall Pvt. Don Mason, I slithered through red goo into 
Barracks Nine, a gaunt, bare, two-story building quartering 40 
men, three to a room. Mason stopped at Room 5. 

“Your room, sir,” he said, waving a grand arm in mock solemnity. 
He must have noticed the slack in my jaw and the pain in my eyes, 
for he added quickly, “Not exactly the Ritz-Carlton—but you'll 
get used to it in a few days.” 

I wondered. That room, with its three slab-looking cots, tiny 
desks, folding metal chairs, unfinished walls, unpainted windows 
and cold, bare floors was the last fraction of stick before a full stall. 
My spirits whooshed like an air-starved fighter. Confusion, bewil- 
derment, the pesky mud, muggy air and now this prison-like room 
crystallized in a single, sickening thought: 

I've blundered into a mess. This isn’t (Continued on page 140) 


[} of late spring rain had made a chocolate quagmire of the 



































FLIGHT TEST 
RECORDER 


by LYNN C. THOMAS 
Photographs from Vultee 
Radio signals make possible an 
irrefutable record of how a plane is 
standing the stress of a test flight. 


e Inventor Harvey Giffen (with 
- microphone) talks to pilot in 
flight as others check audio 

§) and ticker tape. Recording is 
¢ being made of radioed report. 








FF the smooth runways of Vultee Field 

a new warplane takes to the air to 

undergo its first test flight under con- 
ditions far removed from the good old 
days when a test pilot took a new ship 
up and did his best to tear the wings off, 
If .he brought it back in one piece, the 
plane was put in production. It was 
okay. 

But today the test pilot is no longer 
the sole judge of the flight characteristics 
of new Vultee planes, for he carries a 
strange companion in the ship with him 
—a crawling mass of wires, metal and 
tubes that can tell to a gnat’s eyelash 
the exact performance of the craft as 
well as foretell possible structural fail- 
ures. 

Instead of everything depending upon 
the flyer’s personal reaction to the plane 
and all the information contained in his 
penciled notes jotted down during the 
course of the flight, a series of audio ra- 
dio signals are flashed to earth at split- 
second intervals by a unique flight test 
recorder that experts say will be of as 
much value to aviation as the invention 
of the X-ray and fluoroscope is to 
medicine and surgery. 

Besides the test pilot, mechanics and 
engineers who ordinarily are on the job 
when testing new warplanes at the Vul- 
tee plant in Downey, Calif., a small group 
of radio engineers are on hand to record 
the entire flight test procedure and to 
keep a constant check on the plane while 
it is in the air. 

With the use of the new radio device— 
affectionately known to the aircraft en- 
gineers as their “flight test stenographer” 
the production of the modern warplane 
will step far ahead of schedule. For this 
instrument will be released to all air- 
craft plants across the nation that are 
bringing out new model fight craft. Long 
months of flight testing and laboratory 
work that always go into a new plane be- 
fore it can be put into mass production 
will be shortened considerably. 

Most of the credit for the invention of 
the flight test recorder must go to Harvey 
D. Giffen, Vultee radio engineer and 
former Hollywood sound technician for 
the R.K.O. motion picture studios. Gif- 
fen has a good background for his work, 
for he has had years of experience in 
experimental radio. In Hollywood, he 
worked on many of the major films of 
the past decade, pictures that have gone 
down in history as among the finest ever 
produced, both in dramatic presentation 
and the finely developed technical direc- 














6) 
tee Field tion and sound processing. For nearly 
ie air to a year and a half he toiled over the flight 
der con- recorder, finally bringing it to the point 
z00d old where it could be used in actual flight 
1ew ship testing. 
vings off, High speed recordings are made by 
iece, the means of special pickups which are de- 
It was signed to respond to various stimuli from The sending apparatus (above) being installed in a Vultee 
pressures, temperatures, strains, atmos- "Vengeance" reports data during test flight (upper left). 
o longer pheric conditions, fuel flow, vibrations, 
cteristics records of throttle, flap, control positions, 
parries a loads and movement. It is possible to weighs 15 pounds and occupies about one which determines the frequency of the 
vith him scan those pickups at a maximum rate of cubic foot in the airplane. With these recorded signal and then plots the related 
etal and 100 readings per second and to automat- __ instruments the pilot can scan the various amplitude on a pen and ink chart. In 
eyelash ically transmit them by radio to the pickups and convert their readings into addition to converting the frequencies to 
craft as ground where permanent recordings and_ corresponding audio frequency oscilla- their corresponding amplitudes, the ana- 
ral fail- analyses are made. tions, which are then fed into the micro- lyzer moves the correct chart for each 
The advantages of using radio trans- phone in-put of the airplane transmitter. pickup into the proper recording position 
ing upon mission is obvious, for in testing new The ground equipment, in turn, receives when the film image of that pickup is 
he plane type airplanes it is not unusual to lose those signals and records them. moved into the decoding system. The 
2d in his aship in a crash and too often the cause Checks such as these may be kept on’ changes in the stimulus for each pickup 
ring the of the failure cannot be determined. With the craft at any distance up to 100 miles are thereby plotted on a separate chart, 
judio ra- flight test data transmitted to the ground and static instrument readings do not with approximately three seconds re- 
at split- by radio, a permanent record of what affect the analysis unless a continuous quired per indication to accomplish this 
ight test transpired is available and in all proba- static totaling more than 30 per cent of automatic decoding and plotting. 
be of as bility would prevent a duplication of the the signal is present and then limiter In present operations a change of 5,000 
nvention accident. In addition, space requirements circuits similar to those used in frequency c.p.s. (cycles per second) for the total 
ye is to in many airplanes prevent the use of re- modulation receivers remove the static range of each instrument has been chosen 
corders of sufficient capacity to handle from the signal. as full scale. Each pickup is therefore 
nics and the required number of pickups. The Signals transmitted from the airplane designed to cause a 5,000 c.p.s. change in 
1 the job most important advantage of radio re- are picked up by the ground engineers the converter unit when the pickup is 
the Vul- cording in flight testing is that instru- and recorded, a disc recorder being used subjected to the maximum change in 
all group ments can be charted on the ground and_ in most cases to make a master record stimulus which it is required to measure. 
to record observed by a number of engineers so as a safety measure in case of failure of The graphic recorders, used as frequency 
> and to that the pilot can be advised via two- any of the other instantaneous recorders meters, respond full scale to 5,000 c.p.s. 
ine while way radio of existing conditions during or of the decoding apparatus. In addi- change. Therefore, a strain gauge having 
the flight, thereby saving a possible tion, the signals can be decoded electron- a range of 50,000 p.s.i. (pounds per square 
device— crack-up, the loss of a life and a valuable ically and recorded on paper charts, the inch) and subjected to a 10,000 p.s.i. load 
craft en- airplane. chart width and accuracy depending on will produce a change of 1,000 c.p.s. in the 
ygrapher” The radio equipment carried in the speed of the scanning switch in the plane converter unit and will be plotted at one- 
warplane plane consists of a standard transmitter, being tested. fifth full deflection on its chart. An air 
For this the pickups or wire “feelers” that go out In power plant studies, where readings speed pickup designed for a 500 m.ph. 
. all air- to some 70 different parts of the ship and are taken at the rate of one instrument range will, when the ship is flying at 100 
that are are so constructed that all variable fac- per second, direct paper charts of six m.p.h., cause a frequency change of 1,000 
ft. Long tors involved are automatically cancelled inch width can be made as the signals c.p.s. in the converter and will be charted 
aboratory except the factor to be measured. Each come in, by using a standard commercial at % full deflection on a similar chart 
plane be- pickup with its leads forms two arms of graphic pen and paper recorder. calibrated at 500 m.p.h. full range. 
roduction an A.C. bridge. The temperature pickups Strain observations are taken by meas- Extreme flexibility is an outstanding 
are of the resistance type constructed to uring a standard type wire-wound strain feature of the radio recorder. All leads 
ention of follow rapid changes in the medium being gauge and an unstressed dummy gauge from the pickups are brought to a ter- 
o Harvey tested. They consist of a copper tube, a mounted nearby with the leads form- minal board at the scanning switch where 
reer and thermal insulator of special cement, the ing two arms of the bridge to cancel out any desired continuity can be set up. An 
ician for resistance wire winding, and a thin cop-__ the effects of temperature. Readings of example of this is in dive and pullout 
ios. Gif- per plating over the winding. The use such effects as load distributions during studies, where acceleration plus the 
his work, of all copper parts in the construction maneuvers of the plane are taken at the added effects of air bumps is the impor- 
rience in Prevents the introduction of errors due rate of 100 per second, recorded on both _ tant factor. 
wood, he to mechanical strains from expansion and__ the disc and film and then automatically The scanning switch can be set up to 
- films of contraction of the unit. decoded by a specially developed ana- read acceleration 50 times in a second in 
ave gone Also carried in the plane is a scanning _lyzer. addition to 50 other pickups in the same 
inest ever switch weighing about 12 pounds and This instrument consists of a projec- second or the pilot may be provided with 
sentation occupying approximately %4 cubic feet of tion of each image of each instrument a selector switch with which he can select 
cal direc- Space and the converter unit which _ signal through an optical scanning system (Continued on page 169) 




















SOME SOLDIERS 
DON’T SHOOT 


by KURT RAND 






_Among all the trades taught by the Army, perhaps the 






most highly skilled is that of the instrument repairman 






who uses the techniques and tools of fine watchmakers. 





















































And not just because it’s total war, 

with everybody—men, women and 

children, military or civilian—in it to the 
finish. 

It’s a watchmaker’s war because it’s 
predominantly an aerial war, and mod- 
ern air warfare is precision instrument 4 
warfare. 

The pilot of a Thunderbolt or a Flying 
Fortress is, in courage and daring and 
hair-trigger decision, the spiritual de- 
scendant of the World War ace who flew 
by the seat of his pants. But he’s as far 
removed from that kind of flying as his 
plane is from the last war’s Spad, or 
Fokker, or Jenny. 

That is why, out in Chicago, there is 
being conducted one of the most unusual 
training operations to result from the 
present war. There, without much fan- 
fare or public notice, hundreds of men of 
the Army Air Forces are being taught 
one of the most delicate and precise jobs 
that any enlisted man will ever be called 
upon to do. 

It is aircraft work, but there’s never an 
airplane in sight. These men are me- 
chanics, but there are no large lathes, 
drill presses or milling machines for their 
work. It’s a machine shop, but the ear- 
splitting din of the machine shop is miss- 
ing. 

Instead, soldiers are found at spotlessly 
clean benches, with jewelers’ magnifying 
glasses at their eyes, poring over tiny 
little mechanisms that look a lot like the 
inside of an alarm clock. They are work- 
ing on aircraft instruments—compasses, 
altimeters, engine gauges and all of the 
50 or more types of instruments upon 
which the Air Forces pilot must depend 
for the fulfillment of his mission. 

At the Chicago School of Aircraft 
Instruments and the Aeronautical Insti- 
tute men are being taught to overhaul, 
repair and calibrate such instruments so 
that later, behind the lines of some over- 
seas battlefront, they will be able to keep 
in operation a plane that otherwise might 


T's is a watchmaker’s war, too. 


Instructor shows a soldier-student how 
to assemble turn and bank indicator. 
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Then, there are those ingenious mech- 
anisms vital to blind flying, the artificial 
horizons, the sensitive altimeters, direc- 
tional gyros, even automatic pilots—in- 
struments upon which the lives of the 
pilot and crew depend constantly. 

Instruments like these are delicate 
mechanisms, fine as a pharmacist’s bal- 
ances. A sharp and unusual maneuver in 
the air, a bad landing, or any other shock 
will put many of them out of commis- 
sion. And unless there is someone at 
hand to overhaul, repair and adjust them, 
the plane is out of service. 

The repair of such instruments as these 
is not a job for an ordinary mechanic; 
its no monkey wrench and strong arm 
proposition. It takes a man with pecu- 
liar talents, one who has had a very defi- 
nite specialized training, something of a 
combination of watchmaker and _ tool- 
maker. 

At the Chicago School of Aircraft In- 
struments a new class of airmen enters 
each Monday morning to remain for 12 
weeks. A similar class graduates each 











ie Saturday night. In addition, several 
al war, hundred civilians also are undergoing 
n and training at the insistence of the Army 
t to the Air Forces. Many of these men will wind 

up eventually as enlisted men in the Air 
ase its Forces. Others will fill civil service ap- 
1 ned. pointments at AAF maintenance depots. 


rument 4 es : - . — The AAF men attend classes and do 
; 2 « ‘ . practice work eight hours a day, six days 





Flying a week. During the 12-weeks course 

ng and each student works on aircraft instru- 

ial de- ments valued at approximately $10,000, 

he few and uses special tools and test equipment 

; as far worth another $15,000. 

as his The men selected to attend these 

pad, or schools are chosen for their ability and 
aptitude, because the instrument me- 

here is (Continued on page 167) 
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men of An advanced student is being shown how all leweler's Jas, 1 

taught to assemble the gyro artificial horizon. - 

ise jobs 

> called 

— be grounded. _And it may well be that 

a athe their efforts will mean the difference be- 


ion tween life and death for many a pilot and 
5 his crew whose lives are at the mercy of 


or their hee 

wy their instruments. 

salle Unlike the World War ace who had to 

) depend, by and large, on his own edu- 
. cated guessing and prayerful conjecture 

otlessly f 5 s : f 

mifying or an approximation of his speed, rate o 

a tiny climb, altitude and engine performance, 


like the the modern pilot has on the panel of his 

» work- plane dozens of the most complicated in- 

rpasses, struments devised by man, and every one 
of the has an important purpose. 

There are instruments that tell the pi- 


phe lot whether or not his engines are func- 

tioning correctly—oil gauges, fuel gauges, 
Aircraft manifold pressure gauges, fuel mixture 
1 Insti- analyzers and many others. mm 
vethanl, There are devices which indicate 
satin th whether or not the different parts of the 
e over- plane are doing the work they are meant 
to keep to do—wheel position indicators, de-icer 
e might pressure gauges and the like. Still other 

instruments tell the pilot where and how 
= he is flying—compasses, air speed indi- 

ow 


Cators, accelerometers, rate-of-climb in- 
icator. dicators and so on. 























"Pink Lady” 


by Joseph Morton 











HE airport dispatcher “somewhere in 

Africa” had her down as a B-24 bomber 
but the boys called her the Pink Lady. 

I couldn’t make sure why they chose 
such a name, although it might have been 
because she was painted pink for desert 
fighting, had a voluptuous red-headed 
girl in bathing trunks on one side of the 
fuselage and a brunette in even fewer 
elothes on the other. 

There certainly was nothing else lady- 
like about her unless ladies, these days, 
are being turned out with four super- 
charged motors, wings more than 50 feet 
long, enough machine guns to slaughter 
a regiment and bombs so big they could 
sink a battleship. 

She was a gal looking for a fight, on 
her way to the combat zone, when I 
stepped up to Lieut. Jim Harden of Okla- 
homa City, the pilot, and told him I was 
going his way. 

“Sure, you can come along,” he said. 
“We're short a crew member, anyway.” 

As he spoke he kept an anxious eye on 
eeny, meeny, miny and moe. They were 
perfectly splendid motors, he said, but 
eeny and meeny had given him a little 
trouble the previous day and he wanted 
to be sure they were feeling well before 
taking off again. 

First eeny, then meeny, then miny and 
finally moe warmed up for his critical ear 
until all were synchronized in a roaring 
crescendo. The lieutenant listened a min- 
ute, then made the “okay” sign with his 
thumb and forefinger. 

“Let ’er rip,” he shouted. 

I climbed up through the belly and on 
to the flight deck where most of the crew 
was sitting to concentrate weight in the 
nose for the takeoff. We waited, poised, 
while another plane got out of the way, 
then streaked down the runway and into 
the air with plenty of room to spare. One 
sharp bank and we were on our way 
across Africa. 

“I’m going to pull her up to 10,000 and 
then let George take her over,” Lieuten- 
ant Harden hollered back. 

I hadn’t met “George” but the other 
boys took care of the introduction. He 
was the little black box full of instru- 
ments on the dashboard in front of the 
pilot, they said—also known as the auto- 
matic pilot. 

“Don’t know what we’d do without 
him,” Jim chuckled. 

A little later I saw what he meant. The 
lieutenant had his brief case on his lap 
and was busy making out his payroll. 
“George” was flying the plane. 

One by one the boys filed up to get 
paid. 

“We do this every Tuesday,” Jim said. 
“Tonight there’ll probably be a crap 
game.” 

This job over, he handed me a news- 
paper and dug into a compartment for a 
mystery novel for himself. The co-pilot, 

(Continued on page 162) 
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HE Committee on Interstate and For- 

eign Commerce of the House of Repre- 
sentatives recently favorably reported a 
bill (H.R. 1012) which squarely faces 
and provides an excellent means of solv- 
ing one of the most difficult problems 
facing civilian aviation in this country. 
It directs the administrator of civil aero- 
nautics to prepare a program for the 
regulation of the height of structures in 
the vicinity of airports where the safety 
of aerial navigation might be impaired 
and, through co-operation 
with local administrative au- 
thorities, endeavor to establish 
uniform zoning regulations 
throughout the entire country. 
Where necessary in the na- 
tional interest, the adminis- 
trator is given authority to 
prescribe areas in the vicinity 
of airports and to promulgate 
zoning regulations, subject to 
judicial review and the pay- 
ment of compensation where 
private equities might be im- 
paired. 

The necessity for action of 
this kind has been well-known 
to the industry itself for a 
good many years. Congress took cog- 
nizance of the growing problem as long 
ago as 1934, when it amended the Air 
Commerce Act of 1926, to require the 
maintenance of signals on certain types 
of structures that they might be made 
visible to pilots during night flights. 

As great as has been the need for uni- 
formity of zoning regulations to eliminate 
unnecessary safety hazards in the past, 
the need for the effective operation of 
such regulations continues to grow im- 
measurably. In the final analysis it is 
the municipal governments throughout 
the nation that will have a vital part to 
play in an adequate solution of this prob- 
lem, even though the interstate charac- 
ter of commercial aviation and the vital 
role it is playing in national defense re- 
quires Federal concern and action. 

Perhaps no other industry has ever 
concentrated so much of its engineering 
skill on the problem of safety in trans- 
portation as has the civil aviation indus- 
try of this country. From the very be- 
ginning of its existence the best brains 
in its personnel have given their atten- 
tion to the problem. The industry can 
well be proud of the results attained. 
The fruit of its efforts is best measured, 
perhaps, in the fact that insurance com- 
panies now write day to day insurance on 
air travelers at rates as low or lower 
than that prevailing for other modes of 
travel. Insofar as the air lines themselves 
are concerned, they will continuously 
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devote their best efforts to this question 
in order to continue that assurance of 
safety to its patrons. 

The question of airport zoning regula- 
tions, however, is a matter beyond their 
control, and today the greatest hazards 
to air travel are almost entirely due to 
the lack of uniform regulations through- 
out the entire country. It is imperative 
that the present conditions be improved 
at the earliest possible date. The plans 
for the future of civil aviation require 
immediate action. 

There can be no doubt in 
the minds of far-seeing men 
that with the declaration of 
peace, commercial aviation 
will progress at a far more 
rapid rate than its phenomenal 
growth prior to the war. The 
constantly increasing demand 
for the transport of all first 
class mail (and probably all 
mail), by air when it will save 
time in delivery to its destina- 
tion, presages action by Con- 
gress which will undoubtedly 
make this a fact in the not un- 
reasonable future. Paralleling 
this will be the tremendously 
increased utilization of air transport fa- 
cilities for the rapid transportation of all 
manner of commodities by express to in- 
sure speedy delivery. At the same time, 
the technological advances already made 
under the stress of war emergency fore- 
shadows huge cargo planes as quickly as 
they can be built following the war. 

All of these facts point surely to the 
construction of numerous additional air- 
ports throughout the nation, with all of 
the attendant facilities required by aero- 
nautics. Municipalities, states and the 
Federal Government, should unite in 
their co-operative effort to provide uni- 
form zoning regulations that will prevent 
a heterogeneous and conflicting group of 
regulations producing confusion. 

In fact, the Civil Aeronautics Author- 
ity has long since been conscious of the 
need for such zoning regulations, and it 
has been fully aware of the rights of 
local governments where the local air- 
ports are situated. Because of its tech- 
nical knowledge of all of the aviation 
problems involved, it has been in a most 
advantageous position to draft such uni- 
form regulations, and it has done so. It 
has no authority at the present time to 
bring these regulations into being, but 
it seeks the co-operation of local and 
state officials that it might place at their 
disposal its technical knowledge and the 
model ordinance which it has drafted. 

From the practical point of view, this 
whole problem is far bigger than it 
might at first appear. Isolated local or- 

(Continued on page 165) 
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NAVIGATION 


by E. L. COLLINS 


Commercial and private pilots may benefit from this 
simple explanation of dead reckoning navigation as 
described by a veteran of many long distance flights. 


HE inherent advantage of the airplane 

for transportation is that it can cross 

land or sea, swamp or desert, moun- 
tains or plains with equal ease. This 
freedom of movement away from fixed 
markers or routes also makes the airplane 
one of the easiest vehicles in which to get 
lost. Therefore, cross-country flights re- 
quire some form of navigation and we 
should realize that a flight of this nature 
should be carefully prepared for in ad- 
vance in order to carry it out safely and 
efficiently. 

Radio navigation is the greatest aid to 
flyers in helping them to find their way, 
but it is omitted from this discussion be- 
cause the flight may be over the water 
where radio ranges do not exist, or to 
some foreign country where radio aids 
are not so numerous as they are here. 
There also is the remote possibility that 
at some time we may have to turn off 
part of our system of radio range stations 
due to the military situation. 

Be that as it may, we agree that a well 
planned “system” of navigation is very 
useful, and will help prevent mistakes 
which might otherwise occur because of 


the confusion which inevitably hampers 
the efforts of the average pilot in the air. 
Many manuals on navigation explain the 
subject in different degrees of detail, but 
this mass of information must be given a 
“screening” in order to get the essentials 
that we actually need and can use with 
the facilities at hand. 

The triangle of velocities i¢ a familiar 
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figure to most pilots. To actually make 
use of it in the air is more difficult than 
to understand it in a classroom. As a 
rule any computation based on the tri- 
angle of velocities will have to be made 
in the air to be at all accurate. The rea- 
sons for this first complication of the 
“art” are apparent if we look at the tri- 
angle (Figure 1) and analyze it. The 
side (a), the length of which repre- 
sents the airspeed, depends upon the 
loading, altitude, temperature and power 
setting, any one of which may vary. The 
side (b), which represents the track or 
actual path over the earth’s surface, de- 
pends upon the variable (a) and the ex- 
tremely variable side (c), which repre- 
sents the wind force and direction. In a 
nutshell, all you have to do is solve a 
triangle with three sides unknown. You 
may think that the weather report will 
give you side (c), but this report is often 
too old by the time the flight is made to 
be of any value. A word of warning—if 
the instruments are not accurate or the 
pilot does not fly an accurate compass 
heading and a constant airspeed the whole 
problem is thrown off. 
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Figure 2. This log, accurately kept by the cross-country flyer, will give the necessary 


In order to handle all the figures and 
computations involved, even though they 
are relatively simple, the navigation log 
which I use is typed on a 5 by 8-inch 
card (Figure 2), which I'll explain by 
describing the use of each column. The 
columns are grouped under headings 
which are labeled “Times,” “Speed & Al- 
titude,” “Headings” and “Wind.” This ar- 
rangement makes a column easier to find. 
A quantity of the cards can be made up 
with certain items printed or typed on all 
of them. Items that are put in prior to a 


N 
Figure |. Triangle of velocities A 
represents (a) airspeed, (b) actuai 
path or track and (c) direction of 
wind, necessary navigation factors. 
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particular flight are shown in ink; while 
those entered during flight are in pencil. 
The first column is estimated time of ar- 
rival and would ordinarily be filled in 
after the ground speed has been deter- 
mined and the elapsed time for the trip 
computed. The next column under 
“Times” is depart. Only departure time 
is considered because the use of both de- 
parture and arrival times requires two 
columns and is much more confusing. 
This system of recording time is almost 
foolproof. The third column, the elapsed 
time, is next and in it is recorded the 
elapsed time between two check points. 
The next column is the distance covered 
or to be covered. The first column under 
the speed & altitude group is the ground 
speed (G/S). This value is determined 
by combining the elapsed time and the 
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distance, which appear in the two preced- 
ing columns. 

In order to arrive at the true airspeed 
(T.A.S.) one has to correct the indicated 
air speed (I.A.S.) (not shown on the 
card), for variations in temperature and 
altitude and for the installation error of 
the airspeed meter. The column labeled 
Cal.A.S. (calibrated airspeed), is used to 
record the airspeed after it has been cor- 
rected for the installation error. The 
next column shows the temperature and 
altitude and, with the aid of a computer, 
one can determine the true airspeed 
which is recorded in the last column of 
the group under speed and altitude. 

The next column, labeled track or true 
course, serves a double purpose and sim- 
plifies the somewhat baffling problem of 
keeping the various courses, headings, 
tracks, etc., straight. As was mentioned 
before, the track is the actual path of the 
airplane over the surface of the earth. 
The true course is the path that it is de- 
sired to follow. If the navigation is per- 
fect, the two are one and the same. The 
navigation does not have to be perfect, 
however, in order to record them in one 
column. The difference lies in whether 
the entry is made before flight or during 
flight. The next column is drift, and it is 
labeled right or left as the case may be 
at the time of an entry in the column. 
Notice that the true heading column and 
the track column are separated by the 
drift column, and that in figuring from 
track to true heading left drift is added, 
shown in triangle of velocities (Figure 1). 

Now for the “headings,” which are an- 
other source of error but which are very 
important and will require some thought, 
study and practice before their use is 
found easy. Their sequence can be re- 
membered by the letters CDOMVT which 
can stand for “Can Dead Men Vote 
Twice?”, “Can Ducks Make Vertical 
Turns?”, or “Compass, Deviation, Mag- 
netic, Variation, True.” A rule which 
will help one to remember when to add 
or subtract Variation and Deviation is 
“Add Variation West.” This applies when 
going from true to compass which from 
right to left through CDMVT. When us- 
ing CDMVT in its natural order, “Add 
Easterly When Correcting.” This rule 
would be applied if one desires to con- 
vert a compass heading to the true head- 

















navigation data. 


ing. Notice an arrow in the variation col- 
umn which will indicate when to add and 
when to subtract. The magnetic heading 
is simply a stage in the transition from 
true to compass and is of no real signifi- 
cance in itself. Deviation is labeled E or 
W when it is entered in the column to 
facilitate combining it with variation, 
Labelling it E or W is not difficult. In- 
asmuch as the compass deviation card in 
the airplane has two columns labeled 
“for” and “steer,” and these refer to the 
same numbers as the columns labeled 
“magnetic” and “compass,” each of these 
columns is labeled with two names. These 
entries for deviation and variation should 
be figured out on the ground before flight 
and entered in their proper columns. To 
fill in the deviation column and label it 
E or W note on the compass deviation 
card which value is the greater, the mag- 
netic (for) or the compass (steer). If 
the magnetic is larger the deviation is 
easterly. Remember the rule “Add East- 
erly When Correcting.” This rule applies 
to deviation as well as variation. 

The column labeled wind direction and 
velocity is very easy to understand but 
difficult to fill in accurately. In the sys- 
tem of navigation which is used in con- 
junction with this card it is not necessary 
to fill in this column, but it helps to do 
so. A navigational computer is necessary 
in case it is desired to compute the wind. 
The last two columns on the card are 
used to record the fuel on hand at the 
start of the trip or at any point. The 
column labeled GPH (gallons per hour) 
is used to record fuel consumption. 

In order to use this card, special prep- 
aration of the chart is also necessary. 
This undoubtedly sounds like a great deal 
of work just to make a cross-country 
flight, but after trying it a few times, 
you'll agree that you’ve been repaid many 
times for the effort expended. In addition 
to the line which is customarily drawn 
on the chart connecting the points of de- 
parture and destination, drift lines are 
drawn diverging from the point of de- 
parture. These lines are about one inch 
long and on the chart at about 15 minutes 
flying distance out. The point of depart- 
ure can be taken as the airport, but pref- 
erably should be some point far enough 
away from the airport and along the 

(Continued on page 132) 
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MISTAKEN IDENTITIES 


REQUENTLY confused in aircraft recognition studies are the bot- 
tom views of the North American Mustang, Focke-Wulf Fw-190 
and Messerschmitt Me-109E. These views are shown below, to exact 
scale. It is notable that the Mustang is largest; the Messerschmitt is 
unusually small. All have squared wing tips and moderate taper. 
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North American 
“Mustang” 
Span: 37 ft. 5/16 in. 


Focke-Wulf 
Fw-190 
Span: 37 ft. 










Messerschmitt 
Me-l09E 
Span: 32 ft. 3% in. 
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CURTISS “WARHAWK” 
Fighter 
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PERTINENT Facts: Technical designation of the Warhawk 
is P-40F. One of the most outstanding differences be- 
tween this airplane and preceding P-40’s is the War- 
hawk’s Packard-built Rolls-Royce Merlin engine (1,260 
h.p.), instead of the Allison. A recent joint announce- 
ment by the U.S. Army and Navy to the effect that all 
P-40’s in the future should be referred to as Warhawks 
is technically inaccurate. The actual Warhawk differs 
considerably from earlier Kittyhawks and Tomahawks. 
If such a system is applied, the P-40F would have to be 
called the Warhawk IV, following the British system, 
Wing span of the P-40F is 37 ft. 4 in., length is 33 ft. 4 
in., height, 10 ft. 7 in. Gross weight is 9,080 lbs., empty 
weight 6,590 lbs. Top speed is 370 m.p.h., cruising 300. 
Normal range is 900 miles, service ceiling 30,000 ft. 
Armament is six .50 caliber guns. All figures are from 
official sources and undoubtedly conservative. 


Wuat To Look For: The Warhawk is a conventional low- 
wing monoplane. The cantilever wing has moderate 
dihedral, very slight taper on the leading edge, but pro- 
nounced taper on the trailing edge. One way of telling 
the Warhawk from its predecessors is the fact that the 
top of the cowl is smooth and unbroken by air intakes 
or guns. Note bulging “knees” of landing gear in the 
front view. 





AVRO “LANCASTER I” 
Heavy Bomber 
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PERTINENT Facts: With the Short Stirling and Handley- 
Page Halifax, the Lancaster completes the RAF’s trio of 
current heavy bombers. The Lancaster I is powered 
with four 1,175 h.p. Rolls-Royce Merlin XX liquid-cooled 
engines; also in use is the Lancaster II, the same air- 
plane powered with air-cooled radials of comparable 
horsepower. Span is 102 ft., length is 69 ft. 6 in., height 
20 ft. 6 in. Gross weight (including eight tons of 
bombs) is 60,000 lbs. Maximum speed is about 300 
m.p.h., maximum range about 3,000 miles. Primarily a 
night bomber, its armament only consists of 10 .303 
caliber machine guns. 


Wuat To Look For: A mid-wing cantilever monoplane, 
the Lancaster’s wing has pronounced dihedral in the 
outer panels and leading and trailing edge taper. The 
four engines hang well below the wing. Fuselage is 
long, narrow but deep. The tail has twin rudders. Gun 
turrets in tail, nose and fuselage. 
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FOCKE-WULF “KURIER” 


Long-range Bomber 
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PERTINENT Facts: Technically the Fw-200K, the Kurier 
is a military conversion of the Focke-Wulf Condor air- 
liner. This fact is emphasized by the variety of equip- 
ment “tacked on” externally. Current version of the 
Kurier is powered with four 1,600 h.p. air-cooled BMW 
radials. Wing span is 108 ft. 6 in., length#78 ft. 3 in., 
height 23 ft. 4 in. Maximum speed is 279 m.p.h., cruis- 
ing about 220. Range is 2,300 miles, service ceiling 
28,000 ft. Gross weight is 48,500 lbs. It carries a crew 
of six. There are numerous modifications of this air- 
plane; one widely-used version has one 20 mm. cannon 
and five machine guns. 


Wuat To Look For: The low cantilever wing has slight 
dihedral from the center section out. There is com- 
pound taper on the leading edge; the trailing edge is 
peculiarly shaped, particularly in the center section. 
The fuselage is squarish and carries an offset “dustbin” 
or gondola which houses gunners and bombs. There 
are external bomb compartments underneath the wing 
and outboard engines. Landing gear is retractable. 








FIESELER “STORCH” 


Observation-Liaison 






\ 
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PERTINENT Facts: Storch is the German word for stork. 
The Fieseler Fi-156K is so named because of its un- 
usual flying characteristics. Fully equipped with slots, 
flaps, large wing and wide landing gear, the Storch is 
the German liaison plane that served as the model for 
the number of liaison types now used by the U.S. Army. 
Engine is a 240 h.p. Argus air-cooled inline, which gives 
it a top speed of 109 m.p.h. Span is 46 ft. 9 in., length 
32 ft. 6 in., height 10 ft. Gross weight is 2,772 Ibs. 
Service ceiling is 17,000 ft. The Storch carries three 
men and has a single machine gun firing toward the rear. 


Wuat To Look For: Externally-braced high wing with 
straight leading and trailing edges and blunt tips. Slots 
and flaps from tip to tip. Fixed landing gear and 
externally-braced tail. Tapered and rounded tail. 























Double assembly line at new Fort Worth Consolidated plant produces "Liberator" bombers and cargo planes. 
Unlike transports, bombers (foreground) have “paddle” props. Third from front is a PB4Y Navy patrol bomber. 


HAVE YOU SEEN? 


Designed for use in snow, this novel ski-wheel gear is on North Entire nose of this giant Waco glider is hinged to permit car- 
American "Texan" (AT-6, SNJ). It was dubbed "Swoose." rying a jeep and undisclosed number of men and equipment. 





Designed and equipped to combat the coastal submarine menace, Naval version of the Vega “Ventura” (PV-I) has drop- 
pable gas tanks and more radio equipment than any plane built by Lockheed or Vega. Motors are 2,000 h.p. radials. 





International 


While on assembly line, North American Two-place helicopter (XR-4) now being tested by the AAF cruises at 60 m.p.h., 
P-5! wears rubber-saving wooden wheels. and weighs 2,400 pounds. Ordered in 1941, its motor develops about 125 h.p. 


Almost the same airplane as is being used by the American airlines, this Douglas “Skytrooper" (C-53) hugs the ground 
as it passes a truck convoy in Africa. Usually unarmed, C-53's often fly low and stay out of the way of enemy aircraft. 
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| Learned About Flying 
From That!—No. 45 


by T. H. CHAMBERLAIN 





Carelessness in small details brought this 
British pilot's African flight to a finale. 


things in life that count.” Certainly 

it is the “little things” in aviation 
that count. Through overlooking small 
things, many good planes have finished 
on the scrap-heap and many good pilots 
have prematurely ended brilliant ca- 
reers. 

Early in 1933, I had completed arrange- 
ments for a flight to South Africa. My 
object was not to break records, but to 
represent a well-known patent food 
company and visit their branches on my 
way through Africa. In other words, I 
was to be Great Britain’s first air com- 
mercial representative to the colonies. 

My plane was a twin-engined mono- 
plane, the Segrave Meteor. It was de- 
signed by Sir Henry Segrave, the racing 
driver, and built by the Blackburn Aero- 
plane Company of Brough, Eng. The 
Meteor had two De Havilland Gypsy III 
engines of 120 h.p. each, giving the plane 
a cruising speed of 145 m.ph. and a 
range of 500 miles, 

The last days before the takeoff from 
Croydon Airport were spent in checking 
over the whole aircraft, seeing that the 
gauze covers were handy for fitting to 
the induction pipes when we reached 
the desert of north Africa. We had the 
pants taken off the wheels. These could 
spell disaster in case of a forced landing 
in soft sand or heavy mud. 

My co-pilot was a young fellow who 
was keen to get experience flying abroad. 
On March 27, 1933, we took off from 
Croydon and headed for Paris. Our 
route to the Cape was via Marseilles, 
Genoa, Rome, Sicily, Tunis, Tripoli, Beng- 
hazi, Cairo, Khartoum, Juba, Nairobi, 
Broken Hill, Johannesburg and thence 
to Cape Town. We made good time to 
Tunis, where we fitted extra accessories 


Tosines is a saying “It is the little 


to cope with the sand which otherwise 
would clog every pipe and part of the 
aircraft. At each stop we made along 
the north African coast we cleared the 
gauze covers, refitting them before tak- 
ing off. 

On reaching Cairo the plane was put 
into the hangar for a check-over, while 
I went into the Egyptian capital to visit 
the agents of the company I represented. 
While there I met Elly Beinhorn, the 
German aviatrix, who was on a flight to 
South Africa in a small Heinkel mono- 
plane. She was having trouble getting 
permission to fly over the Sudan. The 
government would not allow her to pro- 


ceed past Wadi Halfa unless she had an- 


escort, 

Over a cup of tea on the terrace of 
Shepherds’ Hotel, I agreed to leave three 
days later and accompany her as far as 
Juba, which meant that she would be 
escorted the whole way across the Su- 
dan. We left Cairo at three o’clock in 
the morning, making a night flight to 
Assuan. There we refuelled and flew 
on to Wadi Halfa. Here we stayed the 
night and again cleaned out the gauze 
covers. 

The following morning we left for 
Khartoum, arriving there at noon. As 
Miss Beinhorn had some business to at- 
tend to at this stop and I had my agents 
to see, we decided to leave for Juba two 
days later, which was Easter Saturday. 

Miss Beinhorn took off first because 
of the heat and the heavy load she was 
carrying. In addition to her personal kit 
she had a movie camera and many reels 
of film; spare cans of oil and many other 
things. We had two of her bags in our 
machine. 

As she climbed for altitude we took 
off and headed south for Malakal, our 


first refueling stop. From here to Juba, 
a distance of 400 miles, we had to fly 
over the Sud country, waste land dreaded 
by all airmen in that part of the world. 
A forced landing in the swamps of the 
Sud meant a 99 per cent chance of a 
complete wreck and probably the death 
of the pilot. 

We climbed to 8,000 feet. Because of 
the load we had, we could not get any 
higher. Underneath, we saw the swamps 
and patches of black cotton soil which 
when wet by rain became a quagmire, 

At noon we had covered half the dis. 
tance. Then our troubles began. The 
needle on the starboard oil gauge began 
to flicker, then slowly crept back until 
it reached zero. We looked out and saw 
oil running over the engine cowling. It 
was coming out of the propeller spinner 
at every turn of the prop. Easing back 
the throttle, we waited for any effects 
this loss of oil would have. We decided 
to keep on, relying on the remaining 
engine to get us as far as an emergency 
field at a small village named Bor on the 
Nile 100 miles further on. This deci- 
sion was never carried out for, with a 
loud report, the cowling of the port en- 
gine came loose and began to flap about 
in the propeller slipstream. One glance 
at that and we knew if it came off com- 
pletely, it would fly straight back into 
the tail and spell curtains for us. I 
eased the other throttle back and put 
the nose down. There was nothing to do 
but get down, and quickly. Turning 
away from the river and surrounding 
swamps, we headed east—slowly losing 
altitude and looking for some place to 
land. 

Miss Beinhorn flew alongside, having 
seen the red Very light we had fired 
through the window to tell her we were 
in trouble. The starboard engine now 
was useless, having frozen. Ahead, we 
saw a native village with what appeared 
a clear space by the huts. Deciding to 
land there, we gave all our attention 
to nursing the surviving motor to get 
that far. 

Coming in to land, the needle on the 
airspeed indicator pointed to 90 mph. 
We were about 30 feet from the ground 
when the machine fell out of our hands 
and, with a crunch of breaking metal 
and splintering wood, we hit the ground 
to bounce and slide along to a stop. Re- 
flex heat from the ground had caused 
the stall. 

We sat still for a few moments, dazed 
by the crackup. Then we got out to see 
what the damage was. We listed a 
broken wheel, a bent axle, one inner- 
tube split beyond repair, starboard wing 
fabric torn (leaving a large hole), ribs 
broken and main spar damaged but not 
broken. 

Elly Beinhorn flew around in circles. 
We waved to her and picked up the 
broken wheel and held it up for her to 
see. She dipped her wings and flew off 
toward Juba. We did not see her again 
for four years. 

We set out the following day to walk 
to Bor, to get what help we could. Our 
subsequent adventures would fill a large 
sized book, but we returned to the scene 
of the forced landing two weeks later. 

(Continued on page 167) 
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HE part Piper L-4 planes are playing in the war 
today is just the beginning. Their wartime abili- 
ties, already proved on the battlefronis of the 
world, point the way to new and important uses. 
Their ability to land and take-off quickly almost 
anywhere, the ease with which they can be hidden 
and their remarkable maneuverability may well be 
the means of developing a new kind of Commando 
warfare. Piper L-4 planes could set down American 
Commandos behind enemy lines. And, when the 
boys completed their missions of destruction, these 
= b pant - ome oo planes could get them back with speed and com- 
sle), ribs “You, Too, Can Fly!’ If you also want the full-color parative safety. 
| but not Piper catalog, enclose 10c in stamps or coin for postage- - . ‘ ‘ P 
handling. Piper Aircraft Corporation, Dept. PA53, When victory is won, a peacetime version of this 
n circles. tock Haven, Penne. remarkable Piper plane will carry you quickly and 
| up the 16mm. SOUND FILM—‘“‘The Construction of a Light economically on vacation and business trips... 


or her to Airplane” now available. For point of nearest distribu- 


ft tion, write the producer: Supervisor, Audio Visual Aids, vin ime and money ... and giving you 
| flew a Extension Services, Pennsylvania State College, State rang oo t y 6 gy 
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Lieutenant McIntyre gives his 
students some pointers on navi- 
gation. Far from being a "desk 
pilot," he tells fledglings how 
to do things, then shows them. 
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ACCIDENT PREVENTER 


by FRED VAN DEVENTER 


stunting in 
Army planes, but— 

There he was, flying a P-39 Aira- 
cobra intercepter pursuit ship, diving, 
twisting and turning in all the gyrations 
of an aerial circus, while the command- 
ing officer, his staff and other pilots 
watched him. 

He was trying to find out why one of 
the base’s best pilots had gone into a flat 
spin. 

When the plane swept back to the field, 
the pilot—a tall, lean man in dirty dun- 
garees—beckoned to the crowd of pilots 
and led them to the base’s lecture room. 
For 15 minutes he talked. 

This plane couldn’t go into a spin un- 
less it was forced into it, or there had 
been an accident. 

This tall, lean man had gone up to 
prove it, and in proving it he answered 
the question I went to the field to ask: 

“Why are there so few accidents at this 
army air base?” 

Unanimously, the officers had replied: 

“Bob McIntyre.” 

Lieut. Bob McIntyre—the 26-year-old 
who had done the aerobatics—is the chief 
of the transition school, Third Ferrying 
Group, Air Transport Command, USS. 
Army Air Forces. 

In the last four months, Detroit air 
base pilots have spent some 15,000 hours 
in the air, delivering bombers and fight- 
ers and learning to fly them. In that 
time there have been but two fatal acci- 
dents, neither attributable to pilot error, 


Airs practice forbids 


only 31 accidents altogether, most of 
them minor. 

Those figures are far below the average 
prior to April, 1942, when the transition 
school was established. 

Literally thousands of Army flying 
craft—everything from training ships to 
the giant four-motored bombers—have 
been delivered by these pilots. 

They fly a different ship almost every 
time they go into the air—and they’re 
bringing them down safely. 

Of course, Lieutenant McIntyre says 
there is more to the flying safety of his 
pilots than just his teaching. 

“I have an excellent staff of instruc- 
tors,’ he said. “But just as important, 
we know the airplane is ready to fly 
before it takes off.” 

There is a very great tendency for the 
young flyer to be what he thinks the 
public expects him to be—a daredevil— 
rather than what he should be—a master 
precisionist. 

But MclIntyre’s students are precision- 
ists. If they are not, they don’t fly. 

He has huge blackboards showing the 
name of every pilot, and beside their 
names are checks to show just what type 
of planes they may fly. Only Lieutenant 
McIntyre may alter those check marks. 
Every student of the transition school 
must have had 300 hours in the air be- 
fore even entering. These include ac- 
complished civilian pilots, airline pilots 
and pilots of puddle jumpers, as well as 
graduates of Air Force flying schools. 


McIntyre is no schoolmaster. He leans 
against a chair, or sits down as he talks. 
His classes are no places for book worms. 
Book instruction is rather incidental. 

If he can’t explain with words what he 
wants to say, he grabs anything handy to 
illustrate his point. He picked up the 
top of a box, tore the corners, and wig- 
gled them around to show how ailerons 
on a certain ship worked. 

If he can’t explain his point that way, 
he leads the class to the hangar, groups 
the pilots around the plane in question 
and shows them. 

That was what prompted him to test 
the P-39 above the field. The pilots 
wanted to know what to do if their craft 
should go into a spin. 

He showed them, and then while the 
subject was still fresh in their minds, he 
told them. They popped questions and 
he answered them, quickly, precisely and 
with gestures. 

“What would you do if your plane 
went into an uncontrollable spin,” asked 
one of the pilots. 

“Don’t quote me,” McIntyre replied, 
“but when such a thing happened—un- 
controllable mind you—I’d start getting 
out of that plane—and quickly.” 

Stupid question? 

Not to Lieutenant McIntyre. 

“My office is open always for any pilot 
who wants to ask questions—no matter 
how stupid,” he said. “And they do. Ff 
I can’t answer them, I can show them.” 

END 
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CAR TO THE AIRPORT 


by LYNN H. KERRINGTON 


times as much per mile to ride in taxis 

and buses between airport and city, 
than you do to travel by air. This is an 
astounding fact, particularly in view of 
the more or less popular belief that to 
travel by air is more expensive than any 
other form of transportation. 

These unusual figures were compiled 
from standard rate tables published by 
two of the nation’s leading airlines in a 
recent issue of the Official Guide of the 
Airways. They indicate the fare one un- 
accompanied airline passenger must pay. 
The figures were converted to a cost-per- 
mile basis, with the result that some 
highly interesting cab fares were dis- 
covered. 

The most expensive city in the United 
States to visit—if, of course, you plan to 
take a cab from the airport to the city— 
is Boston, Mass. This city leads all others 
with a charge of 75 cents for a one-mile 
ride—which is 1344 times the 5.5 cents 
per mile it costs to travel on an airline! 
Second most expensive airport-to-city 
cab ride in the US. is to be found at Del 
Monte, Cal.: 75 cents for 142 miles, or 50 
cents per mile. Hartford, Conn., comes 
third, charging 3714 cents per mile. There 
are several other cities whose cab or bus 
companies charge 30 cents or more. They 
are: Huntington, W. Va., 3342 cents; San 
Diego, Cal., 33.2 cents; Fresno, Cal., 32.6 
cents; Big Springs, Tex. and Rochester, 
Minn., 30 cents. 

If, for instance, the airlines charged 30 
cents per mile, it would cost nearly $240 
for the one-way flight from Chicago to 
New York. If they charged Boston’s 75- 
cent rate, the Chicago-New York flight 
would cost about $600. 

To outward appearances, it would seem 
that taxi and bus companies in those cities 
having airline service fix charges at 
whatever rate the traffic will bear. If one 
can judge by the figures compiled here, 
the city most considerate to the airport- 
to-city passenger is St. Louis, Mo., with 
a charge of slightly under seven cents per 
mile. However, the cheapest rate we 
found was not in the U.S.; the company 
at Toronto, Canada, has the lowest rate 
we came across: 5.6 cents per mile—al- 
most equal with the cost of travel by 
scheduled air transport. 

The higher rates seem to be found in 
the smaller cities of the U.S. In the 25- 
cents-per-mile bracket are Billings, 
Mont.; Cheyenne, Wyo.; Fargo, N. D.; 
Johnson City, Tenn.; Moline, Ill; and 
North Platte, Neb. The four-mile ride 
from Washington’s new National Airport 
costs 90 cents, or 22% cents per mile, 

The charge at Detroit is 16.7 cents per 
mile, Omaha is 15, Salt Lake City, 14.2; 
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Believe it or not, it may cost you 13 times as 


much per mile to ride to airports as it does to 


fly after you get there. These figures show why. 


Seattle, 13.6; New York City, 1244; Den- 
ver, 1144; Minneapolis, 10; Pittsburgh, 
914; Chicago, 8.3, San Francisco, 7.7; and 
so on. Compared with those cities men- 
tioned at the beginning of this article, 
these latter charges are just a step above 
charity. 

If these rates are projected even fur- 
ther, some interesting figures turn up in 
connection with the big oversize limou- 
sines which carry airline passengers in 
such cities as New York, Chicago, Detroit 
and Buffalo. Bear in mind that each pas- 
senger pays the stated rate, whether or 
not he is the only one in the coach. Take 
New York City, for example. At that 
city’s already-mentioned 1244-cent-per- 
mile rate, one such limousine carrying 10 
passengers will take in a gross of $10 (ex- 
cluding tax) for a one-way, eight-mile 
trip. That’s $1.25 per mile gross for the 
car—which is just an over-size sedan of 
the moderately expensive variety. Obvi- 
ously, the coaches do not carry 10 pas- 
sengers on every trip—but there should 
be plenty of margin, at such prices. In- 


cidentally, compare that $1.25 figure with 
the 60 or 70 cents per mile it costs to 
operate a Douglas DC-3. 

“Airlines demanding that equipment 
carrying passengers to and from the air- 
port be ‘up-to-date’ partially result in the 
high cost of transportation in Chicago,” 
declared an officer of one limousine com- 
pany. New chassis are purchased every 
100,000 miles (about every two years). 
Bodies must be specially made at the 
factory. 

It was also pointed out that in Chi- 
cago, the limousine rate is far cheaper 
than the taxi hire to the airport. The 
cars, carrying up to 12 passengers, make 
the trip for about a dollar, while the taxis 
charge in the neighborhood of $2.50, de- 
pending on where the trip originated. Ap- 
proximately 12 limousines are on the Chi- 
cago airport run. 

In Boston’s case, it may be argued the 
one-mile trip is so short as to justify the 
fare charged as a “minimum.” In other 
words, a passenger riding in a metered 

(Continued on page 82) 














NORTH AMERICAN SETS THE PACE 


... tn Neu Guinea 
‘a (One of a series describing North American 
“< planes in action on the battlefronts of the world) 
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| MITCHELL BOMBERS 
FIND GOOD HUNTING 
IN NEW GUINEA 


Giving Japs no rest...they pound ships, 
ports, munitions dumps, planes, airfields 


4 
-_ a 


B> Mitchell bombers attacked a Japanese 
‘convoy attempting to land troops on the 
north coast of New Guinea. Several destructive 
hits were seored on transports and escorting 
warships, five Zeros were shot down and the 
whole convoy fled... 


“B-25’s made the heaviest attack in weeks on 
Salamaua. The port was badly battered and 
ravaged by fires and explosions, A munitions 
dump was blown up... 


“In two runs over the Jap airdrome at Lae, 
B-25 Mitchells destroyed five bombers and six 
fighters on the ground... 


“B-25’s located a Jap destroyer and two smaller 
vessels attempting to bring supplies to New 
Guinea and sank all three...” 


You could fill a book with the list of Jap losses 
in New Guinea. Into this bottomless pit the 
enemy has poured men, ships, supplies and 
planes in a desperate effort to conquer the 
island. Instead they suffered their first major 
land defeat of the war in the South Pacific. 


On this front, as on many others, “North Ameri- 
can Sets the Pace.” Powerful North American 
B-25 Mitchell bombers, more hated by the Japs 
than any other United Nations planes, have 
been active in the New Guinea theater for more 
than a year. At Gona, Buna, Lae, Salamaua and 
every other point where there were Japs to be 
killed, the B-25’s found good hunting. 


Today, with New Guinea safely in Allied hands 
and the threat to Australia smashed, B-25 
Mitchells are out to blast the enemy from his 
other bases in the South Pacific. Back home 
in North American’s plants the hunting goes 
on too. We’re looking for, and finding, many Deadly B-25 Bombers attack a Jap beachhead. Like American planes everywhere, they 
improvements that keep us ahead of the Axis. are painted a camouflage color to match the natural setting in which they are based 
juipment — in this case, the vivid green of the New Guinea jungle. 
the aire The Office of War Information says of the 
It in the B-25: “No other airplane of its type in friendly 
hicago,” or enemy air forces is known to equal it.” The 
en Gate Japs in New Guinea found that was true. We 
od ovary mean to keep it that way. 
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Back ta Yhdon.. Taanns To Wincs 


Evacuation of the wounded by air... sulfa drugs... 
blood plasma. These three mercy miracles of the war 
are making possible the greatest number of recoveries 
in the history of human conflict! We are proud and 
grateful for the major role Douglas Skytrain, Sky- 
trooper and Skymaster transports play in this life sav- 
ing drama. Douglas airplanes on every front are daily 
flying troops and supplies into battle, then returning 
the wounded to base hospitals in time. 


Douglas Aircraft Co. Inc., Santa Monica, Calif. 
Long Beach + El Segundo +» Tulsa » Oklahoma City + Chicago 
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C-54 “Skymaster” €-47 “Skytrain” A-20 “Boston” SBD “Dauntless” 
C-53 “Skytrooper” A-20 “Havoc” A-24 “Dauntless” 


DOUGLAS 


Largest Builder of Cargo and Transport Aircraft 
MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, ING 
















Navy Issue: 
Sirs: 

This excellent volume is particularly 
interesting to me because of my long as- 
sociation with Naval aviation, and I will 
keep it among my souvenirs. It is ex- 
tremely well done. 

E. E. Witson 

President 

United Aircraft Corporation 
East Hartford, Conn. 













Sirs: 
This issue is exceedingly well done 
and will be a valuable reference work. 
Rosert H. HINCKLEY 
The Sperry Corporation 
New York, N. Y. 









Sirs: 

This issue is one of the finest pieces of 
literature I have seen in a long time. I 
am putting it in my library with other 
aviation data which I have collected dur- 
ing my two years in Government service 
—and for years prior to that when I first 
became interested in aviation. My con- 
gratulations to you and your organization 
in producing such a fine book. 

Merritt C. MEIcs 
The Hearst Corporation 

















Chicago, IIl. 


Sirs: 
The subjects of these issues [RAF and 
Navy] are so well covered that I have 
used them as part of a reading course 
for new personnel who are assigned to 
my branch in the Bureau of Aeronautics. 
STEADMAN TELLER 
Commander, USN 
Bureau of Aeronautics 
Navy Department 
Washington, D. C. 





Sirs: 

It is very interesting and does indeed 
give a splendid picture of the activities 
of this arm. I shall keep this volume 
handy. 

JOHN J. PERSHING 
General, USA (Ret.). 
Washington, D. C. 





Stinson vs. Vultee 
Sir: 

Will you please tell me if that liaison 
plane pictured on page 57 of the March 
issue of FLYING is, as you have captioned 
it, ‘a Vultee liaison.’ Several other well 
known air magazines have the picture 
of the same plane and they call it the 
“Stinson Sentinel (L-5).” 

RusseLt M. O. JAacossen 
Hollywood, Md. 


@ According to the latest official release 


naming the planes used by both the Army 
and Navy, the plane referred to is the 











Vultee Sentinel (L-5). Vultee owns the 
Stinson plant where these planes are 


manufactured. However, both names 
still are commonly used.—Ed. 





Comparative Ranks 
Sirs: 

In your February issue of Fiyinc you 
show comparative ranks of the RAF and 
U.S. air forces. It is, however, printed in 
a manner which is most misleading. I 
am an American in the RCAF and well 
into my third year of service. I think it 
fitting that this matter be clarified as I 
have received several letters from friends 

. who read Ftyrnc and... who 
thought my rank was equal to that of 
captain (in the Army). They asked me 
why I told them this when actually “a 
flight lieutenant compares with a first 
lieutenant in the Army.” 

“Flight Lieutenant” 
RCAF 
@ The tabie in the February issue was 
correct—with one exception. In making 
up the page, the printer moved the right- 
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hand column of type up one space. Not 
suspecting the error, we missed it on the 
page proofs. The table is reprinted be- 
low correctly. The Marshal of the RAF 
is, in reality, King George VI. The only 
comparable “rank” in the United States, 
then, would be President Roosevelt.—Ed. 


RAF 
Marshal of the RAF 
Air Chief Marshal 
Air Marshal 
Air Vice-Marshal 
Air Commodore 
Group Captain 
Wing Commander 
Squadron Leader 
Flight Lieutenant 
Flying Officer 
Pilot Officer 

RAF 
Marshal of the RAF 
Air Chief Marshal 
Air Marshal 
Air Vice-Marshal 
Air Commodore 
Group Captain 
Wing Commander 
Squadron Leader 
Flight Lieutenant 
Flying Officer 
Pilot Officer 


USA 


General 

Lieutenant General 

Major General 

Brigadier General 

Colonel 

Lieutenant Colonel 

Major 

Captain 

1st Lieutenant 

2nd Lieutenant 
USN 


Admiral 

Vice Admiral 
Rear Admiral 
Commodore* 
Captain 
Commander 
Lieut. Commander 
Lieutenant 
Lieutenant (jg) 
Ensign 


* Rank of commodore is no longer filled in the 
Navy, although legislation recently was introduced 
in Congress to re-instate this rank, subject to Sen- 
ate consent. A commodore would be equal in rank 
to a brigadier general in the Army. 








“Hope we see some action soon. | 
think the men are getting bored!" 
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The Junkers Ju-90 had 
air-cooled engines on 

s''friendly" flight 
to London in mid-1939. 


OST in the background of Germany’s yas “A oo a 

vast Luftwaffe is the little-realized HET ap es tite 
fact of the Nazis’ early development of ae ae 
transport planes using four engines and FF | oo he. 3 
capable of carrying 40 passengers, in ad- ag? 4 . ay 
dition to a ae ‘a sco stoner 8 j : ; 3 Ve Cae NK 
to the Douglas “Skymaster” is the Junk- 
ers Ju-90 which, shortly before the out- 
break of war, landed at Croydon air- 
port, London, to pay a friendly visit. 7 ; ; c oe ae 
Rare production pictures of this big 4 ¥ nett gh «gaa ~eaperignens 
plane (wing span, 114 ft. 10 in., length f. , fuselage (left). The tail-piece 
86 ft. 3 in.) were secured from Germany ; ¢ and nose are detachable. An in- 
by Fryinc before the war and are shown 
on this page. The Ju-90, as a troop-cargo 
carrier, has been reported on many fronts. 





terior view of fuselage (above). 


Powered with Junkers “Jumo 211" engines, Ju-90 cruises at 200 m.p.h., has top speed of 250 m.p.h, 
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Designed to meet the 
rigid specifications of 
all aircraft engineers 











Exhaustive tests have proved that MARMAN 
Clamps hold tight under any combination of pres- 
sure, stress, vibration, fire or weather exposure. 
They require less time in motor assembly due to 
patented design, which permits clamp to be easily 
and quickly wrapped around hose and duct section 
without its removal and tightened the desired 
amount with one hand. 

As compared to conventional clamps, MARMAN 
is giving the aircraft industry stronger clamps, for 
longer service, while eliminating costly, time-con- 
suming operations. MARMAN Clamps weigh sub- 
stantially less than other clamps of the same strength 
—which is another vital reason why aircraft engi- 
neers specify them for many American war planes. 
MARMAN Clamps NOW used by 
Consolidated, Vultee, Douglas, Ford, Rohr, North- 
rop, Solar, Wright, Briggs, Budd, Chrysler, Boeing 
and others. 

Our experience is at your service for standard and 
special MARMAN Clamps. Write today for infor- 
mation. We are prepared to make prompt deliveries. 






EFFICIENCY FEATURES 


» A360 degree clamp installed either as a pre- 
‘formed unit or by wrapping around hose al- 
ready in place. 








Under maximum tension no part of clamp is 
highly stressed, hence no distortion occurs. 







Circumferential tension is uniform around 
any convex surface. 






treme conditions, for clamp removal. 






Clamp may be removed and reinstalled re- 
peatedly with no loss in efficiency. 






2 
© 
Q No reverse torque necessary, even under exe 
8 
6 


Standard sizes 13” to 38” in diameter. 
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Car to the Airport 


(Continued from page 76) 








taxi is expected to pay the amount indi- 
cated on the meter the instant it is pulled, 
even if that passenger only rode a few 
feet. However, it would not be fair to 
cite such a situation, because Boston’s 
airport-to-city fare is predetermined and 
fixed, exactly like that at the great ma- 
jority of cities throughout the country. 

Also, Boston is not the only city so 
close to its airport. Rochester, Minn., is 
just 1% miles from its airport and the 
fare there is 45 cents, which comes to 30 
cents a mile. San Diego also is just 14% 
miles from its airport and its cab fare is 
50 cents (33.2 cents ‘per mile) which, al- 
though it is higher than that charged in 
Rochester, is a good deal lower than Bos- 
ton’s. 

Another mystifying phase of this air- 
port-to-city transportation involves 
elapsed time. For example, that 75 cent 
one-mile trip from the Boston airport is 
scheduled as a 35-minute ride; contrast 
this with the 11-mile trip to the Youngs- 
town, O., airport, scheduled as a 20-min- 
ute run. 

In several instances, slight variations in 
mileage as listed by competing airlines 
indicates different city terminals, but on 
the whole the averages as mentioned 
above are those regularly posted for the 
air traveler who has flown speedily and 
luxuriously cross-country at 5.5 per mile 


—and with his meals included! 

The operators of airport-urban services, 
on the other hand, complain that costs 
attendant on their operations warrant no 
comparison with those of the airplane. 
They point out that the seat cost per pas- 
senger-mile is but a fraction of the total 
revenue of the aircraft, the latter includ- 
ing revenues from mail and express, 
which revenues are higher than the pas- 
senger gross. 

In addition, they complain, their opera- 
tions are set up in accord with the de- 
mands of the airline passenger. These de- 
mands include efficient handling of all 
baggage, the best available equipment 
and a costly system of high-speed dis- 
patching. Their passenger loads, even in 
the larger terminals, average only 62% 
per cent capacity. 

One operator points out that of his to- 
tal revenue 24% per cent to 3844 per cent 
goes for taxes, such as corporate and 
gasoline taxes, state and municipal fran- 
chise fees, social security taxes on per- 
sonnel, Federal auto-use taxes, public lia- 
bility costs, insurance up to $300,000 per 
accident, and baggage handling expense. 
This in addition to the maintenance cost 
of more than 32 per cent of revenue on 
his equipment, which, he says, cost more 
than $8,500 per vehicle. 

In the smaller cities it is pointed out 




















FLYING 











"We send one-third to England, one-third to 
Russia and the rest to Warner Brothers.” 
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that many of the operators have pio- 
neered the services at the express request 
of the airlines themselves and at much 
expense. These operators are forced by 
the limited traffic in wartime to maintain 
a complete setup. Among their woes are 
cancelled air operations, which often run 
as high as 25 per cent of the working 
time and during which they have no 
other use to which to put the equipment 
or personnel, long waits between sched- 
uled flights and the constant fight with 
ordinary means of transit such as taxi- 
cabs and buses. 

From the point of view of the airlines 
themselves, one vice president says that 
the time is not far distant when the city 
terminal will be a thing of the past. Air. 
plane tickets will be sold between field 
and field and it will be up to the passen- 
ger to get to the terminal just as one does 
to a railway station. The original scheme 
of doing everything possible for the cus. 
tomer, even at a tremendous cost to the 
operating divisions, both airline and 
auxiliary, was a necessary evil under- 
taken to promote and sell air transporta- 
tion to the general public. Now, he adds, 
with the public in full knowledge of the 
time saved on flights even as short as 250 
miles, such a system will cut the inter- 
city times throughout the nation even 
more than under the present system of 
assembling the plane-load some distance 
from the point of enplaning. 

Still another cab operator, who re-« 
cently completed a survey of the country 
at the request of the airlines, says that 
of the original group who enlisted in the 
airport-city transit system only a few are 
left, the others having long since gone to 
the limbo of bankrupts who suffer in any 
pioneering venture. The promises of a 
growing industry such as aviation to pro- 
duce a future volume commensurate with 
the investment has, no doubt, been some- 
what postponed by the war, but even with 
full loads of passengers with full priority 
rights no such revenues as might nor- 
mally be expected have been forthcoming, 
The limited amount of equipment on the 
airlines, the uncertainty of priority rights 
and other exigencies have all intervened 
to increase the temperatures and tempers 
of the airline bus operators, he added. 

In a final blast a third operator ex- 
claimed that the present services offer 
more per mile at less cost than is com- 
monly supposed. He says that since the 
start of the war his traffic has gone down 
50 per cent while his costs have risen. 
In these operations he has been forced to 
compete with taxicab and bus operators 
who are not perforce required to meet 
his conditions. He says these include al- 
lowances for road failures, the necessity 
for catching the waiting airplane in time 
to meet the post office requirements for 
mail revenues, and the uncertainty of the 
load volume for each trip, which often 
necessitates keeping two limousines on 
hand when only one is filled or partly 
filled. In conclusion he adds, “the secur- 
ity of connection, vital to the important 
priority passenger, far exceeds any eco- 
nomic details of the operation by other 
means of transit, the differences being nil 
in the long run.” 

END 
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" Draw ing from actual photograph of - 
Cessna AT-17 “BOBCAT” used in 
Transitional bomber-pilot training. 
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... thanks to TIRES that are Safety- Engineered 


%& Like the furry creature whose name it bears 
.. the “pads on the paws” of the CESSNA AT-17 
Bobcat must be tough but resilient, must help 
absorb shock. For transitional bomber-pilot 
training in these fast, twin-engine advanced 
trainers carries its share of bouncy, wheel 
landings. So landing and takeoff safety in the 
Bobcat depends to a greater than average degree 


on tires that can take it! 
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1. Built to Military and CAA specifications 
by experienced airplane tire engineers. 


2. General's Rayon Cord means less 
weight, greater payload. More strength, 
resistance to impact and heat! 


3. Dangerous static electricity, built up 
in flight, is grounded out the moment 
a General fouches the ground... thanks 


See Your Fixed Base Operator or Write— 


THE GENERAL TIRE & RUBBER COMPANY 


AVIATION DIVISION * AKRON, OHIO 


GENERAL er 


AIRPLANE TIRE 








Here’s Why General Has Won 
the Preferred Acceptance of Those Who Fly... 





And General Airplane Tires, backed by one of 
the longest records of practical aviation tire 
experience, are proving they can take it on every 
type of aircraft. You'll find General’s ahead-of- 
the-field design on many types of trainers, heavy 
bombers, fast fighters...even on light ships in CAP! 
Too, you'll find top-quality Generals operating 


on carrier decks...on Alaskan ice and hot African 


sands. Yes! Flyers everywhere depend on Generals! 
Beat icaad GENERAL FOR AIRPLANE TIRE DESIGN TREND) _ 













to General's special electro-conductive 
construction. 


4. There's a QUALITY General for every 
type of ship. 

5. The same skill... craftsmanship and 
highest quality standards that have al- 
ways characterized Generals are in- 
corporated in the General Airplane Tire. 


KNOWN AROUND THE WORLD FOR QUALITY AND SAFETY 
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The Allison 


(Continued from page 31) 








aircraft designers were bending every ef- 
fort to accelerate aircraft evolution. As 
the Army-approved power plant for sin- 
gle-engined pursuit planes, the Allison 
had to set a new epoch of design. In the 
past, the development of a new power 
plant always had evoked scores of new 
designs; but before new pursuit planes 
could be designed around the Allison en- 
gine it had to be perfected as the best of 
its type. 

The trend was toward more horsepower 
and altitude, as designers in every coun- 
try were drawing plans for air suprem- 
acy. 

In 1937, an Allison engine was installed 
in the Curtiss XP-37. This plane, orig- 
inally designed to take a radial engine, 
was changed in the nose for an impro- 
vised installation of an in-line type, and 
the aerodynamic features of the Allison, 
therefore, did not show up to full ad- 
vantage. For the first time, in this ex- 
perimental plane, a high-powered engine 
in combination with a turbosupercharger 
was flown. 

The “D” engine, with a five-foot ex- 
tended drive shaft, was developed for 
pusher-propulsion of the two-engined 
Airacuda, designed by the Bell Aircraft 
Corporation. 

These early flight installations gave Al- 
lison engineers and the Air Corps valu- 
able advanced data. Although the turbo- 


supercharged Allison “C” engine combi- 
nation was an important step forward, it 
was decided to take an intermediate step 
—the building in of internal first-stage 
supercharging in the engine. 

A conversion of the sea level “C” en- 
gine to an altitude rated model, known 
as the V-1710-C13, was installed in the 
Curtiss XP-40 in the fall of 1938. During 
flight tests, internal first-stage super- 
charger improvements were made. A 
combination was found that was very ef- 
fective. The XP-40 won the Air Corps 
pursuit competition in the spring of 1939. 
This event was open to all aircraft devel- 
opers, and the Curtiss XP-40 was the first 
liquid-cooled entry in years. Signifi- 
cantly, it tripled the annual speed in- 
crease of 10 to 15 m.p.h., set by a succes- 
sion of previous air-cooled winners. 

The Allison V-1710-C15, an altitude 
rated 1,090 h.p. engine, was the produc- 
tion model when the Army in May, 1939, 
issued its first quantity order. It was the 
14th model of 20 engines, custom-built 
by hand, part by part, during the eight- 
year development period. 

One month before receiving the Army 
quantity order, two months before the 
declaration of war in Europe, General 
Motors had broken ground for 390,000 
square feet of factory, office and testing 
space. The concept of the Allison pro- 
duction schedule, with each succeeding 
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Axis aggression in Europe, was revised 
upward by the Army until now there are 
several million square feet of plant space 
devoted to Allison engine production. 
The new Allison plant was planned with- 
out windows and with other features 
which later came to be called “blackout,” 

The problem of putting a custom-built 
precision engine into mass production 
presented many challenges: The Allison 
contains roughly 7,000 pieces; rough cast- 
ings and blanks were to be analyzed be- 
fore acceptance, inspected individually 
after each machining process, and after 
test of the engine (one-fifth of all Allison 
employees are classified as inspectors); 
all highly-stressed steel parts (like crank. 
shafts and rods) and all rotating and re- 
ciprocating parts were to be magnafluxed 
both before and after machining; the en- 
gine called for 62 different specifications 
of metal, all of which would soon be high 
on the OPM list of critical metals; many 
parts required precision machining of the 
highest standard known—involute gear 
profiles and some splines were to be ma- 
chined to .0001 inch tolerance, crankshaft 
parts and main journals to .0005 inch. 

F. C. Kroeger, general manager of the 
Delco-Remy division of General Motors, 
became general manager of the Allison 
plant, and tooled it to build aircraft en- 
gines on something not much like an au- 
tomobile assembly line, yet with the same 
principle of “flow” toward completion. 
Training personnel was the job of O. T, 
Kreusser, who had succeeded Gilman as 
head of the Allison organization. His 
“faculty” was the nucleus of 400 or more 
oldtime Allison master mechanics who 
had custom-built the 20 different engines 
of the eight-year development period. 

The gravest Allison personnel problem 
—and other manufacturers have suffered 
similarly—arises from the excellence of 
the plant training and the defense migra- 
tory worker situation. Many of the em- 
ployees have lived in Indianapolis “oa 
the hook.” As soon as they heard of a 
plant opening nearer their home towns, 
they had been prone to leave. At an 
11,000-worker level, Allison had a turn- 
over of 170 men a month. 

As Allison tooled up and trained per- 
sonnel, management and workers devel- 
oped new manufacturing techniques. The 
hand micrometer, long regarded as the 
symbol of precision work, was not sensi- 
tive enough to check the closest limits to 
which parts had to be machined. New 
automatic gauges had to be devised. 
Available materials were adapted wher- 
ever possible, but recent metallurgical 
research was heavily drawn upon for new 
methods of processing and heat treat- 
ment. Shot blasting was adopted to 
toughen the skin of stressed steel parts. 
Nitriding, it was discovered, gave greater 
strength to the crankshaft, which with 
the same weight had to turn over 10 times 
the power of a fine auto crankshaft. 

Subcontracting was a natural automo- 
bile solution to the problem of obtaining 
a flow of raw, semi-finished and finished 
parts. GM managers knew, from past 
experience, the manufacturing facilities 
of hundreds of potential suppliers. Other 
divisions of General Motors took assign- 
ments from Allison. 

(Continued on page 86) 
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With this new Exhaust Heat Exchanger... 
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AiResearch engineering provides 


two more advantages for U.S. aircraft. 


“Put controlled air to doing new jobs 
.». find ways to make it do old jobs 
better.” This is a special year ’round 
assignment for one group of AiResearch 
engineers. And their most recent an- 
swer to the challenge is the AiResearch 
Exhaust Heat Exchanger. 


Made of corrosion - resistant steel 


and simple in design, this new light- 
weight unit weighs but a fraction more 
than the section of exhaust pipe it re- 
places. It is complete in itself, requires 
no auxiliary equipment. And operates 
with little or no drain on engine power 
because back pressure is nominal, 


To U.S. airplanes, the AiResearch 


AiResearch 


MANUFACTURING 
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“Where Controlled Air Does The Job” * Automatic Exit Flap Control Systems * Engine 
Oil Cooling Systems * Supercharger Aftercooling Systems * Engine Coolant Systems 


Exhaust Heat Exchanger offers such 
advantages as these: 


Simplified method of Cabin Heating. 
Heated air is ducted from Exchanger 
through an “interheater”—thus it 
warms counter-passing air to cabin, 
without danger of carbon monoxide 
contamination. 


Power-conserving Flame-damping: 
Thanks to its low back-pressure, the 
AiResearch Exhaust Heat Exchanger 
can be kept in constant use for cooling 
turbo - operating exhaust gases. With 
practically no loss of engine power! 


This new AiResearch development 
is now available to all U.S. aircraft 
manufacturers. Plus the assistance of 
AiResearch engineers in solving air, 
temperature and pressure control 
= for specific aircraft designs. 


nquiries are invited. 
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—and for troop-carrying 
gliders designed by 


Waco Engineers 

GLIDER MANUFACTURE was 
nothing new to Waco Aircraft 
Company when our Army back 
in 1941 requested design and 
fabrication of two experiment- 
al glider models. But the size 
of the gliders our Army wanted BELL 

was enough to stagger civilian BOEING 
imagination. One was to be 

capable of carrying nine well BOWLUS 
equipped men! The other, BREWSTER 
fifteen! 

Waco engineers were not CESSNA 
staggered, however — and a COLGATE 
two gliders were delivered an 
anneal in less than seven (UMmMAME 
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allow. And other leading air- 
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America can be proud that pees 
she possesses engineers like FLETCHER 
Proud too of the Waco workers 
who are turning out these 
offensive weapons, of the sub- 
can hold up well into the fu- 
ture, for these transport gliders 
promise much for the skies of 
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craft manufacturers too were 
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No extra spurt of power from 
roaring engines to pull a glider RYAN 
out of trouble! This kind of 


4 STEARMAN 
ship you control by touch—or 
else! That means the best there TAYLORCRAFI 
is in controls. Control cables TMM 
are just as important on other 
airplanes too—and Roebling VEGA 


makes them always with that 
“best there is” in mind. John 
A. Roebling’s Sons Company, 
Trenton, New Jersey. 
Branches and Ware- 
houses in Principal 
Cities. 


VOUGHT 
SIKORSKY 


VULTEE 


He WACO 





*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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(Continued from page 84) 

The Cadillac and Delco-Remy divisions 
made the major contribution. Cadillac 
makes 250 Allison parts, including crank- 
shafts, connecting rods and gear-reduc- 
tion assemblies. Delco-Remy furnishes 
aluminum and magnesium castings, in 
addition to 75 different machined parts. 
For Allison production, Delco-Remy has 
added two specially constructed plants. 

Other GM divisions subcontracting Al- 
lison parts are Chevrolet, New Departure, 
Hyatt Bearing, Delco Products, Packard 
Electric, A.C. Spark Plug, Antioch Foun- 
dry, Harrison and Inland. Outside the 
corporation, 93 suppliers of raw materials, 
semi-finished and finished parts were en- 
rolled. 

Today only 20 per cent of parts (the 
most intricate) have to be machined at 
the Allison plant. The remaining 80 per 
cent flow into the plant from 60 different 
cities, scattered from Iowa to Connecticut. 

By May, 1940, the new Allison plant be- 
gan turning out engines on a production 
basis. During the latter part of 1939, the 
laboratory, in three months, custom built 
almost twice as many engines as had been 
built during the entire eight-year devel- 
opment period. Production, during 1940 
and 1941, was stepped up as the Allison 
was specified as power for new Army 
pursuit planes. The goal of peak produc- 
tion, scheduled just 12 months before, 
was reached in December, 1941. 

The attainment would have been im- 
possible without the closest co-operation 
between the aircraft and automobile in- 
dustries and the Air Forces. The mass 
production ideas of the automobile indus- 
try were reconciled to the precision re- 
quirements of the aircraft industry, ap- 
plying the American mechanical principle 
of simplification, which made the sewing 
machine and the automobile mass prod- 
ucts, to the intricate mechanism of the 
Allison engine. 

What makes the Allison engine as 
American as ham and eggs is one impor- 
tant point of difference with comparable 
European liquid-cooled engines. The 7,000 
parts of the Allison engine comprise only 
700 “piece parts”—or separate production 
problems—as against 2,300 “piece parts” 
in the most widely-known European rival 
engine. For example, piece parts in one 
small sub-assembly were reduced from 
38 to 3 simply by casting the part whole 
rather than bolting it together. Inci- 
dentally, this resulted in a part that could 
be machined with greater accuracy for 
durability. 

The implications of Allison’s record 700 
piece parts are important—the Allison is 
easier to maintain than a European en- 
gine with three times as many parts. Re- 
duction of overhaul periods means more 
fighting hours for a squadron of fighting 
ships, more economy in maintenance. The 
number of actual fighting hours that can 
be wrung out of a squadron may well 
overcome a numerical disadvantage. 

Putting the Allison engine into produc- 
tion did not mean that it was frozen there. 
Power output of the engine was first in- 
creased from 1,090 to 1,150 h.p. early in 
1940. Usually model change means com- 
plete shutdown of production for neces- 
sary retooling, but Allison managed to 
maintain at least 60 per cent of its pro- 











May, 1943 


ductive output during the switch-over. 

The “C” engine powered the Curtiss 
P-40, and the “E” engine was developed 
for the Bell Airacobra. Design called for 
development of a 10-foot extension 
drive shaft. Engineers in Europe had 
tried and dropped the idea, and Allison 
engineers approached the problem with 
trepidation. Torsional analysis gave the 
extension shaft good characteristics 
through the range normally checked, but 
at low speed terrific vibrations developed 
that broke down a flexible shaft at the 
rear of the engine. The solution, which 
might have occurred to any automobile 
engineer, was a simple hydraulic damper 
application—in effect, a shock absorber 
that cushioned rebound in any direction, 

Another Allison feature is the symmet- 
rical crankshaft, which makes right- or 
left-hand rotation optional on current 
models. This gives the twin-engined 
Lockheed Lightning, in the American 
version, counter-rotating propellers, 
Equipped with turbosuperchargers, the 
Lightning, with its present total of 2,300 
h.p., climbs rapidly to high altitude. 

The “F” model recently was designed 
to give Allison higher horsepower out- 
put. It is 30 pounds lighter, with 10 per 
cent less frontal area, and is 10 inches 
shorter than the “C” model, due to a ree 
designed reduction gear. In June, 1941, 
the “F” passed a successful 150-hour type 
test at a 1,325 hp. altitude rating. This 
represents an increase in power of 175 
h.p., the equivalent to the power of two 
small motor cars, attained without major 
redesign of the engine. 

Thus, since the 1,090 h.p. engine passed 
the 150-hour type approval test Allison 
engineers have increased power output 
by more than 20 per cent and they con- 
fidently expect this process to continue. 

The “F” engine now is furnished in 
several models, right- or left-hand rota- 
tion, sea level or altitude supercharging, 
and various power ratings from 1,150 to 
1,325 h.p. Production several months ago 
was changed over from one model of the 
“C” type to four models of the “E” and 
“F.” The first month of the changeover, 
“E” and “F” production fell only one- 
third below peak “C” production, and the 
second month exceeded that level. Pro- 
duction since has risen steadily. 

That, considerably telescoped, is the 
chronology of Allison engine development 
and its adoption by the Army for pursuit- 
plane power. Obviously, those pursuit 
planes are not identical, or even similar. 
What are some of the matters affecting 
decisions as to what type of engine—what 
type of Allison engine—to use in fighter 
aircraft? 

First, there is the point that by this 
time should be obvious to everyone, but 
is still too frequently ignored in loosely- 
phrased comparisons of fighter types: 
fighter aircraft have various missions to 
perform, some requiring planes that can 
fight well at high altitudes, some at me- 
dium altitudes and others close to the 
ground. . 

It is doubtful that designers ever will 
be able to turn out a completely satis- 
factory all-purpose fighter. Certainly at 
the present stage of aeronautical devel- 
opment it is impossible to design one 
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Pied Piper of the Pacific 


Getting rid of rats takes on a new distinction as 
the rest of the world moves to overpower Axis 
treachery. And nowhere is a better job being done 
f it than by the gallant members of the U. S. 
Amy Air Forces. 
Pacific this announcement of the award of the 
Silver Star to Lt. Clifton H. Troxell comes from 
General MacArthur’s Headquarters, 
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With the devastating fire power of 
his cannon bearing P-39 Airacobra, 
this modern Pied Piper of the air 
destroys the rats which threatened 
to overrun civilization. 

When the rats are gone, he'll come 
back to a world in 
which the techni- 
cal advances that 
war has brought to 
Aviation will be 


put to even greater 


use. We, at Bell 


Aircraft, will have the engineering 
ability, the means of production and 
—most important—the tradition of 
Aviation pioneering to play our part 
Bell Aircraft 


in that coming era. © 


Corporation, Buffalo, New York. 
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of the new Curtiss 12-foot wind 
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@ Hurricane? No hurricane of record even could approach the 700- 
mile-an-hour man-made tempest which will be turned on and off at 
will in the new Curtiss wind tunnel. One of the world’s two largest, 
it is but part of the modern equipment in the new Curtiss Research 
Laboratory where all of the complex phases of tomorrow’s aviation 
will be explored. 

Here is impressive evidence that the aviation industry is looking 
ahead to the skies of the future—to a not far-distant day when giant 
passenger liners ... huge cargo carriers ... luxurious private craft... 
fighters, bombers, battleships of the air... will fly at altitudes and 
speeds eclipsing anything that the world knows today. 
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plane that will have the maximum of all 
requirements for superiority in every 
mission. Although it is quite possible to 
supply an engine that is effective at all 
altitudes, the size, weight and complica- 
tions necessary to accomplish this offset 
the advantages in horsepower gain when 
the aircraft operates in the lower alti- 
tudes. 

Global warfare involves operations in 
a wide variety of climatic and tactical 
conditions, and the United States must 
have a complete line of planes—low alti- 
tude fighters for attack, high altitude for 
defense and escort. And they must fly in 
heat or cold, dust or damp. 

The basic engines can be the same in 
all these planes, but the complete power 
plants will differ because it is necessary 
to vary such auxiliaries as supercharging 
to make the power plant most effective at 
the altitude for which the plane was de- 
signed. The engine is the power-package 
delivered to the plane designer. He can 
use it to fly high or low, to carry more 
weight, to gain speed, increase the rate 
of climb, or do other things. But the 
designer has to make a choice, to reach 
a compromise. Using one advantage 
means sacrificing another—even an air- 
plane designer cannot “eat his cake and 
have it, too.” 

Military planes are highly specialized 
aircraft, and the specifications for their 
design are based on the kind of work they 
are expected to do. This sets up marked 
differences, not only the obvious ones 
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such as between bombers and fighters, 
but as between models within the same 
general category. For instance, Britain 
produces heavy bombers operating at 
night at low or medium altitudes for 
large-scale area-bombing, while the 
United States builds high-altitude heavy 
bombers for daylight precision bombing 
of smaller but specific objectives. Simi- 
larly, there are many different kinds of 
fighters—more or less heavily armed, with 
more or less armor, more or less cruising 
range, with optimum performance in 
speed, climb and maneuverability at low 
levels or high altitudes. 

Planes of many different types and 
having varying aerodynamic character- 
istics may be built around a given basic 
aircraft engine and will have widely 
varying performance characteristics. So 
it becomes obvious that the engine alone 
does not determine the performance char- 
acteristics of any given plane. 

Basic aircraft engines are evaluated 
largely on the following factors: (1) 
horsepower/weight ratio—the weight of 
the engine in relation to its horsepower 
capacity; (2) horsepower per cubic inch 
of displacement—a secondary measure of 
the power/weight ratio, but commonly 
discussed in evaluating engine design 
since the size of an engine, or the di- 
mensions within which it may be in- 
stalled, is important in the plane design; 
(3) frontal area—the area within which 
an engine may be streamlined in its in- 
stallation (affects wind resistance or drag; 
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the effect of engine auxiliaries on drag 
must also be included in this evaluation) ; 
(4) fuel consumption — measured in 
pounds of fuel consumed per horsepower 
per hour, and varying from 0.4 pounds to 
1.2 pounds per horsepower per hour. 

Following this evaluation of the basic 
engine comes a similar consideration of 
auxiliary equipment, the principal aux- 
iliary being the supercharger. 

It takes about 14 pounds of air mixed 
with a pound of gasoline for so-called 
complete combustion of aircraft engine 
fuel, and the amount of power which can 
be obtained is directly proportional to 
the amount of air it is possible to get into 
the cylinders. The conventional unsu- 
percharged engine depends upon the at- 
mospheric pressure to push the air into 
the engine, but air pressure decreases as 
the plane climbs higher, and the pressure 
available to push the air into the engine 
drops correspondingly. Furthermore, as 
the atmospheric pressure drops, so does 
the weight of air in a given volume. 

With the effect of temperature change 
and back pressure the engine could de- 
liver more power to the crankshaft at in- 
creasing altitude if the same weight of 
air could be gotten into the cylinders, 
mixed with the proper proportion of fuel. 
To do this, a supercharger is used. This 
is simply a centrifugal fan type of air 
pump running at very high speed, which 
must take enough air at the lower density 
of the higher altitude and force it into 
the engine at the same rate (measured 
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and on every United 
Nations Front a job 
is being done by 


PIONEER PARACHUTES 


Partners in Victory! As a sailor depends 
on his ship, the pilot his plane, so the para- 
trooper depends on his parachute. Pioneer 
Parachute Company's ceaseless research, 
scientific testing and coordination of pro- 
duction combine to give the United Nations 


the most dependable parachutes ever 


devised. 


PIONEER PARACHUTE COMPANY, INC. 
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in weight) as the engine receives air at 
sea level. 

Aircraft power plant designers in this 
country can make available many varia- 
tions in methods of supercharging, each 
with its particular advantages. Of these, 
eight stand out as having important dif- 
ferences: (1) sea level; (2) single speed, 
single stage; (3) two speed-single stage, 
mechanical clutch; (4) variable speed, 
single stage, hydraulic clutch; (5) two 
stage with mechanical clutch; (6) two 
stage with hydraulic clutch; (7) two stage 
with hydraulic clutch and intercooling, 
and (8) turbosupercharger with inter- 
cooling. (For a more complete discussion 
of supercharging, see “Engines and Alti- 
tude,” by Rex Sydney, in Fryrnc, March 
1943.— Eb.) 

Knowledge of these various types of 
supercharging make it obvious how many 
different possibilities there are in the 
same basic engine. The sea-level engine, 
useful in a ground attack plane with no 
altitude performance, when fitted with 
the turbosupercharger and intercoolers 
becomes a first-rate high altitude engine. 
With careful attention to interchange- 
ability, the engine for every one of these 
combinations can be made to come off the 
same production line with only a few 
modifications at the rear of the engine. 

Variations in horsepower-altitude per- 
formance are obtainable, then, by vari- 
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ous methods of supercharging—variations 
which are partly engine modifications and 
partly items entirely separate from the 
engine. Moreover, the weight, size and 
characteristics of the plane actually af- 
fect the overall airplane performance to 
at least as great a degree as power plant 
modifications. And in every case, while 
more supercharging results in better high 
altitude performance by the engine it also 
results in increasing complication, weight 
and frequently drag. 

Dive bombers, torpedo bombers and 
aircraft specifically designed for co-op- 
eration with ground troops do not require 
engines supercharged for operation at 
high altitudes and are more efficient with- 
out such equipment. 

High-altitude bombers, bomber escorts 
and interceptors are types of ships re- 
quiring maximum performance at high 
altitudes. High altitude supercharging 
must be provided regardless of the detri- 
mental effect on low altitude perform- 
ance. 

Intercooling or aftercooling—lowering 
the temperature of the air-fuel mixture— 
introduces a new set of problems in 
power plant and plane design almost 
equal to those created by the addition of 
supercharging itself. Then why any 
cooling? 

Compression raises the temperature of 
air. Supercharging is compression of air, 





FLYING 


"This unexpected situation, 
not alter the fact that | am your superior officer! .. 





Corporal Morehouse, does 
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and a higher degree of compression is 
necessary as air density thins out with 
rise in altitude, but—the more compres. 
sion the higher the temperature of the 
compressed air. When a given grade of 
fuel is used, the higher the temperature 
the nearer the approach of either pre-ig- 
nition or detonation. 

There is a point in supercharging where 
this danger of pre-ignition or detonation, 
or both, occurs. When the requirements 
of supercharging to get high horsepower 
at high altitude_reach this point it be- 
comes economical to introduce intercool- 
ing despite the added weight and size of 
equipment and the drag of the added 
cooling radiators. 

Looking farther into this matter of 
comparing fighter planes, another stum- 
bling block attracts attention: failure to 
understand that critical altitude and serv. 
ice ceiling are two distinctly different 
things. Critical altitude of a power plant, 
determined by the engine and its super- 
charging equipment, is the altitude at 
which maximum power output of the en- 
gine begins to fall off directly with alti- 
tude. Critical altitude of an airplane igs 
the altitude at which maximum speed in 
level flight is obtained. With a given 
basic engine the designers can, within 
certain limits, fix this critical altitude 
wherever they think it ought to be, all 
factors considered. Moreover, although 
the critical altitude of the plane is the 
important factor, it is not necessarily the 
same as the critical altitude of the power 
plant, and may be appreciably higher. 

The service ceiling of an airplane, which 
varies with the weight of the fully 
equipped plane and its wing loading, as 
well as power, is the highest altitude at 
which it is practical to fly. Specifically, 
it usually is defined at the maximum alti- 
tude at which the plane can still maintain 
a rate of climb of 100 feet a minute. 

There is a wide difference between the 
critical altitude and the service ceiling 
of any given plane, and the measure of 
superiority is neither speed nor altitude 
alone, but the performance at any alti- 
tude compared with the enemy’s per- 
formance at the same altitude. 

In summation, the limitations upon 
power plant design, particularly as to the 7 
installation of supercharging and inter- 7 
cooling, created by the requirements of 
plane design, are of high importance, 
And they are imposed, not so much by 
the abilities of the engine as by the tac-7 
tical needs, the combat mission. 

All these considerations—and of course 7 
many others—influenced the design of the 
American fighter planes using the Allison 
engine—Tomahawk, Kittyhawk, Airaco- 
bra, Mustang, Lightning. And just as 
their successes are not due solely to the 
Allison engine, neither are their defi- 
ciencies. 

The principal deficiency of the Toma- 
hawk, for instance, was inadequate fire 
power. The result was that compara= = 
tively few were produced, and the Kitty- | 
hawk came along quickly—basically the @ 
same, but with enough firepower to make | 
it one of the deadliest fighters in the) 
world. It is, to be sure, a medium alti-™ 
tude plane—and so is the Warhawk, latest 
of the P-40’s, with a Rolls-Royce Merlia 7 
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This shadow is becoming a familiar one over Nazi-held Europe. and will become increas- 


ingly familiar. 


The devastating accuracy that accompanies this shadow was born and developed on 
American Training Fields, where the Army Air Forees Training Command taught the pilots 


and crews to concentrate on the accomplishment of their mission with precision. 
Complete reliability of Training Plane engines is essential for such concentration. 


The majority of the twin-engined Training Planes, in which the Bomber Pilots are schooled. 
are powered by Jacobs. This reliable power enables them to concentrate completely on the 
precise bombing technique, without a thought to their engines. This same reliable power 
will also allow thousands of Americans to carry their families and friends through the air 
with complete security after Victory is won. 
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and ENGINEERING that har- 
nessed the “Mustang's” spirit 


and stamina for fast pro- 
duction, easy maintenance! 
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the U.S. 
must never 
forget 
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MEET THE “MUSTANG”, wild AIR CRUISERS 
horse of the air—and the staff sete 

of engineers who broke it to 

saddle. One of the fastest, BELL 
fightin’est craft in the air today, sdtinc 
this P-51 has galloped high, 

wide and handsome over every- BOWLUS 
thing thrown against it. 

You don’t get that speed and BREWSTER 
stamina in a plane by just CESSNA 
thinking about it. You start COLGATE 
with specified equipment and 
armament. If you’re as good (QUIN 
as North American’s engineers, CONSOLIDATED 
you come up with a mock-up 
in something under a month. CULVER 
That approved, you put in six- CURTISS- 
teen hours a day, seven days a WRIGHT 
week, for one hundred days— 
and the first experimental plane DOUGLAS 
rolls out for testing, ahead of FAIRCHILD 
schedule. 

Speed in design, in mass- FLEETWINGS 
production, in the air—from FLETCHER 
first to last, North American’s soap 
“Mustang” stands for speed, a 
specific quality for its specific G&A AIRCRAFT 
wartime job. You can be proud, GENERAL 
America—and thankful—for the MOTORS 
skill that brought this fighter 
plane to near-perfection in less GOODYEAR 
than a year! With skill like 

P npr r GRUMMAN 
that in your technicians’ ranks, 
you can look forward to new HOWARD 
miracles in the skies of Peace! INTERSTATE 
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Hundreds of parts help harness 
an airplane’s horsepower. Just 
as there is no one plane that 
is “best”, no one of these parts 
is “most important”. Here at 
Roebling, though, we make air- TIMM 
craft control cable as if it were VEGA 
the only harness for horse- 
power on the plane. John A. 
Roebling’s Sons Company, 
Trenton, New Jersey. 
Branches and Ware- 
houses in Principal 
Cities. 
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*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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engine in it. It is interesting to note in 
passing that the P-40, once most criticized 
of American fighters, is the only one 
which appears to have performed equally 
well in all combat theaters, under all con- 
ditions of climate. Such versatility, of 
course, could be obtained only at the 
sacrifice of various specialties which 
might have given it brilliant distinction 
in restricted zones. Compare the P-40’s 
record with that of the Spitfire, for in- 
stance. The latter, incontestably the 
greatest of all fighters over Britain, was 
just a mediocre airplane in Burma, and 
definitely inferior to the P-40 in the pe- 
culiar conditions of the air fighting over 
Egypt and Libya. 

The Lightning has been from its incep- 
tion a high-altitude fighter, an intercep- 
ter of tremendous speed and extraordi- 
nary range as current production-model 
fighters go. It was a long time coming 
into quantity output, but the difficulties 
were not in its twin Allison engines. 
Now, in increasing numbers in Africa 
and the Pacific, it is proving itself one of 
the finest fighters in use. 

The latest model of the Mustang also 
marks a shift from Allison to Rolls-Royce, 
and in this case the shift is accompanied 
by high-altitude performance. This North 
American plane was designed originally, 
however, as a ground support and attack 
fighter, and its Allison engine was part 
of the design which put it in the 400 
m.p.h. class. 

The Airacobra, with its Allison engine 
placed behind the pilot and at the center 
of gravity of the plane, is one of the most 
maneuverable of fighters. It is not as fast 
as the Mustang or the Lightning—but few 
planes are. 

The matter of supercharging Allison 
engines has been widely discussed in 
public, with a multiplicity of conclusions. 
Well, they have been supercharged one 
way or another right along, but always 
with the idea that they could use any 
supercharger, depending only on the op- 
erational altitude desired. 

Power output also has been a subject 
of considerable yammering in print, with 
the Allison generally low-rated as the 
least of the in-line engines. That simply 
is not true. The military rating of the 
Allison V-1710-C15 (later Allison model 
ratings are available, but not those of all 
the others) was 1,090 h.p. Military rating 
of other liquid-cooled engines of the cor- 
responding model was: 1,000 h.p. for the 
Daimler Benz DB-601-A, 1,025 h.p. for the 
Rolls-Royce Merlin X, 1,100 for the His- 
pano-Suiza 12Y-51, and 975 h.p. for the 
Junkers Jumo 211. 

As to the “built-in headwind” argu- 
ment, the liquid-cooled protagonists 
pointed with glee to the fact that the 
Navy, with its Corsair, and the Army, 
with its Republic Thunderbolt, both pow- 
ered with 2,000 h.p. radial air-cooled en- 
gines, had passed 400 m.p.h. with some to 
spare, it’s true, but had been forced to 
add about 35 per cent more power to gain 
only about 10 per cent in speed. Super- 
ficially it looks like the liquid-cooled ad- 
vocates had a point. Actually, of course, 
so many more factors than a snub-nose 
entered into the designs that, while the 
point might be indicative, it certainly 
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was not conclusive. There are designers 
who insist that, with increasing size of 
planes, the streamlining advantage of 
in-line engines disappears at speeds above 
400 m.ph. But at higher speeds, a lot 
of other things begin to happen, too, such 
as the unhappy tendency of air to “shat- 
ter” instead of flowing past the stream- 
lined form. Engineers are still seeking 
the answers to flight problems at speeds 
above 450 m.p.h., and the answer involves 
a lot more than settling the argument be- 
tween air-cooled and liquid-cooled en- 
gine enthusiasts. 

The Navy has stuck with the radial for 
many reasons, most of them having noth- 
ing to do with streamlining for addi- 
tional speed. Stubnose ships have more 
lifting power, get off the carriers with 
shorter runs and land more slowly than 
do extremely streamlined types. The 
elaborate plumbing system of most liq- 
uid-cooled power plants is vulnerable in 
combat, entailing greater repairs—and a 
carrier must go to sea cluttered with the 
least possible amount of space-using 
machine shop. 

There has seemed to be a tendency in 
some parts of the Army to design new 
planes around air-cooled radials rather 
than liquid-cooled in-line engines, pos- 
sibly because the new planes are heavier 
and Allison and other manufacturers of 
liquid-cooled engines had not yet an- 
nounced development of engines of 
2,000 h.p. or better, as the manufacturers 
of air-cooled engines have done. 

But Allison in a few short years of ex- 
periment and manufacture has upped the 
rating of its 12-cylinder V-1710 from 
1,090 to 1,325 (it actually puts out quite 
a little more, and has an edge over the 
Merlin), and it can be flatly stated that 
the ultimate in liquid-cooled engines 
has not been achieved. As in the case 
of the British Napier Sabre, so in the 
case of Allison’s proposed 2,000 h.p. en- 
gine, the scheme has not quite proved 
itself. The Napier Sabre is ahead—the 
new Hawker Typhoon is powered with 
it, and credited with a speed in ex- 
cess of 400 m.ph. The Typhoon first saw 
action over the Dieppe commando raid 
last fall, but it was mid-January before 
its use was announced publicly, and one 
of the reasons for holding up the news 
was that all the “bugs” had not been 
worked out—had not been, in fact, when 
the announcement finally was made. 

Meantime, Allison engines have per- 
formed superbly in various types of 
planes on every front of the war, and 
will go right on powering fighter air- 
craft until the war is won—even if ther 
were no further improvement at all. 

END 


Spanish CAP Unit 


| ba New Jersey wing of the Civil Air 
Patrol recently announced the planning 
of an all-Spanish speaking squadron, un- 
der the direction of state wing Public Re- 
lations Officer Joseph E. Wiedenmayer, 
open to Spanish speaking applicants 
over 17 years of age and citizens of the 
United States or South American coun- 
tries in sympathy with our war objectives. 
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DEPENDABILITY. 


unexcelled since lhe Jirst qlabecinclang flight 








®@ More than five years ago, a world famous flyer came into the ROMEC 
offices to tell us how proud he was of his ROMEC FUEL PUMP. This 
pump had been around the world twice on the same motor without 
even being dismantled. 

With such a background of manufacturing experience, Romec was well 
prepared to play an important part in aviation progress. Progress that 
helps speed the day of victory. 


ROMEC PUMP COMPANY ° ELYRIA, OHIO, U.S.A. 
Manufacturers of Aircraft Pumps and Accessories 
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Norway’s unconquerable warbirds 


These are the deadly Northrop N3 Patrol Bombers 
with which the Royal Norwegian Naval Air Force for nearly two years 
has helped to hold the Nazis on our North Atlantic sea border 


Y MID-JUNE IN 1940, the Nazis had 
B overrun all of Norway. And we here 
at Northrop had just begun work on a 
new patrol bomber for the Royal Nor- 
wegian Naval Air Force. 

Quit ? Not those fighting-hearted 
Norse! Teaming up with the RAF, they 
established “Little Norway” in Canada; 
ordered us to rush completion of these 
Northrop N3-PB’s for combat use in 
the Far North. 

The job, from preliminary sketches 
to the first bomber off the line, took us 
exactly nine months and one day. 


We're particularly proud of that ree- 
ord, for che N3-PB is a favorite with 
Northrop men and women. Not just be- 
cause this hard-hitting bomber is the 
world’s fastest military seaplane. Nor 


because she can pack 2000 pounds of 
bombs or a torpedo with equal grace. 
Nor is it because she can throw more 
lead than many a four-motored bomber. 
What pleases us more than any of these 
virtues is her STURDINESS. 

Battered for nearly two long years 
by North Atlantic winds and waves and 
storms, with vast distances their every- 
day assignment, these swift petrels of 
Norway’s Royal Navy have proved as 


tough as the Vikings’ sons who fly them 

In battle, the Northrop N3 Patrol 
Bombers have shown their strength, 
too. They have sent to the bottom more 
than their share of U-boats. They are 
reputed to have taken part in the epic 
chase of the Bismarck. They have driven 
back giant German bombers. 


We hope you'll pardon a manufac 
turer’s pride in relating all this to you, 
for the Northrop N3-PB is just one of 
a number of American-built warplanes 
that have helped to set the pattern for 
victory. (You can help to shape this 
victory pattern more swiftly by buying 
War Bonds in increasing numbers.) 


NORTHROP AIRCRAFT, Ine 


NORTHROP FIELD, HAWTHORNE, CALIFORNIA + MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, ING 
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Plexiglas 


ON THE FLYING FORTRESS 


A Boeing Flying Fortress, built by Vega, warming up at night 


E world’s first transparent 
plastic bomber nose was made 
of PLexicLas—in a Rohm & Haas 
plant. It was here that the method 
for mass production of these curved 
sections also was developed. 
Today you’ll find PLexicLas 
aboard every type of Army and 


Navy airplane . . . in bomber nose 
assemblies, tail enclosures, gun tur- 
rets, cockpit covers . . . down to the 
smallest windows and landing light 
covers. 

You see, PLEXIGLAS remains crys- 
tal clear indefinitely. It keeps its 
great strength even at sub-strato- 


sphere temperatures. It’s easy to cut 
and to mold into smooth stream- 
lined shapes. Six years of use aboard 
every type of aircraft, have earned 
PLEXIGLAS the 

title of “America’s 

Standard Trans- 

parent Plastic.” 


PLEXIGLAS is the trade mark, Reg. U. 8, Pat. Off.. for the acrylic resin thermoplastic sheets and reds manufactured by the Rohm & Haas Company 


ROH M 


& HAAS 


WASHINGTON SQUARE, PHILADELPHIA, PA. 


COMPANY 








Manutacturers of Chemicals including Plastics . . . Synthetic insecticides . . . Fungicides . . . Enzymes . . . Chemicals for the Leather, Textile and other industries 
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Curtiss OX-5 "Jenny," mainstay of Kelly Field's earliest days, This lineup at Kelly Field included seven types, ranging 

on which many World War | Army pilots were taught. from North American BT-9 to Keystone LB-2 in background. 
PENNED signature on an Army order form ended the iid "2 ad 
independent career of one of America’s most famous train- 
ing fields on March 1, as Kelly Field became “just another” “4 


in the string of Air Service Command airports. Famed since 
the early days of World War I as a pilot training center, Kelly 
has been merged with its stepson, Duncan Field. 

First organized as Camp Kelly on June 11, 1917, the Texas 
site became Kelly Field on July 30 of that year. It was named 
for Lt. George E. M. Kelly, who died in a crack-up in 1911. 

By the time of the Armistice, Kelly had spread into two fields. 
Kelly No. 1 (Duncan) and Kelly No. 2. One thousand 
seven hundred fifty-seven men had been presented their wings 
there as Army pilots and countless others had been schooled 
as mechanics, chauffeurs, engineers and flying instructors. 

Following the war, all pursuit and bombardment training 
was transferred to Kelly and later, in 1922, observation train- . . : : 
ing was sent there. In 1926, Kelly first lost its place in the lime- Every form of flight training has been based at Kelly at one 

(Continued on page 100) time or another. Last year, navigation was taught in AT-7's. 





Late in 1942, when Kelly became a training center for instructors, these Vultee "Valiants'’ joined its fleet. 
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The shortest distance between two 
points is ...a curved line across the 
top of the world! Short cut sky lanes 
to Bombay, Chungking, Moscow, Tokio, 
Sydney, Cape Town rise high above 
vast seas of glittering, icy wastes. Sky 
lanes—now being charted by the post- 
war planners of America. Sky lanes 
that bring our very farthest neighbor 
to us in no more than 60 hours. 
Tomorrow’s new world lies in the 
palms of the draftsmen of today. They 
are linking country to country, con- 
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“O BRAVE NEW WORLD...” 


tinent to continent. And in this tre- 
mendous project, as in every other im- 
portant blueprinting work, *Typhonite 
ELDORADOS lead all other drawing 
pencils with their decisive clarity, 
uniform degrees, opacity and speed. 
Typhonite ELDORADOS are helping 
to plot our brave new world. 


+ + + 

*The new booklet describing the Typhonite proc- 
ess is offered to draftsmen. Write for your copy 
mentioning this publication. 


Pencil Sales Dept. 64-J5, Joseph Dixon Crucible Company, Jersey City, N. J. 
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Its BLACK and Wi 


and sea//y read all over / 


AND WE can PROVE IT 


For L. M. Clark, Inc., set out a while 
ago to analyze newspaper readership of 23 









standard-size newspapers in 11 top-flight 
American markets. 


Two Boston newspapers were studied, 
21 others in 10 other cities. 


The Clark people, specialists in this sort 
of thing, took plenty of time and thousands 





of personal interviews to do the job. 





When they got through, they really had some- 
thing.* 


And, if you’re interested in selling a product, an 
idea or a name to the people of this rich Boston 














market, you’ll want to see the results of this important 
readership study before making your final media 
selection. 
, *P, S. So had we. 
Phone or write the office nearest you among those THE BOSTON GLOBE | 
listed below for a copy of “Confessions of America’s was first in Boston, first \ 
; - in the nation, in the two 
Most Exasperating Newspaper — According to the big indices of the Clark 
di na T 4 
Research of L. M. Clark, Inc.” oe patos Treihe 
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FLYING 


Powerful Vega Venturas are blasting 
enemy-held territory in occupied Europe 
with increasing fury. Their great speed, 
range, and bomb loads are made pos- 
sible by a pair of dependable 2,000- 
horsepower Double Wasps. 


PRATT & WHITNEY AIRCRAFT 
EAST HARTFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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(Continued from page 96) 
light as a flying school as it was then 
made the finishing or advanced flying 
school for the cadets from Randolph and 
California’s March Field. 

From time to time, Kelly Field has been 
assigned one job and another in the pilot 
training program. Navigators and air 
crews were assigned there when the field 
was used as a reception center. The last 
job assigned to the installation was as a 
school for Army Air Force instructors. 

During the almost 26 years of its ex- 
istence, Kelly Field has seen nearly every 
type of plane used by the armed forces. 
During the last war Curtiss Jenny’s, per- 
haps an occasional Spad and Nieuport 
were parked on the landing apron. The 
Jennys were then Kelly’s number one 
training ship. More recently Beechcrafts, 
Fairchilds and Ryans later took the place 
of these planes as trainers and Lockheed 
Lightnings and Consolidated Liberators 
rolled in as the fighting ships. 

At Kelly Field are reminders of the 
early days of the first war. There are 
still standing the shabby officers’ homes 
built in 1917 as temporary quarters, a 
Catholic church and the original hangar 
line. Intermingled with these buildings 
are new bits of brick and modernity, 
miles of runways, the largest operations 
tower in the southwest and a barracks 
that houses nearly 2,000 men. 

The structures still remain although 
the training planes have been shipped to 
other bases. The name, Kelly Field, per- 
haps will die, too, for on the Army list- 
ings the name will be “San Antonio Air 
Depot” or simply Duncan Field. 


Pensacola Expansion 


SIXTH auxiliary air station is to be 

added to the Naval Air Training Cen- 
ter at Pensacola, Fla., according to an an- 
nouncement by the Navy Department. 
It will be located near Milton, about 20 
miles from the main station. 

The name and date of construction of 
the new station have not been made pub- 
lic, but it was disclosed that most of a 
$13,000,000 congressional appropriation 
for Naval improvements in the Pensacola 
area would be used for the auxiliary. 

The proposed expansion, which will 
further increase the tempo and scope of 
Pensacola’s Naval air facilities, is in ac- 
cord with the general growth and devel- 
opment of Naval aviation facilities in 
that area which began in the early 1930’s 
with the main station. In 1934 the first 
auxiliary base field, Corry Field, was 
added. 

Training was 12 months long in those 
days and open to only a few other than 
graduates of the Naval Academy. The 
tempo was increased again in 1936 with 
the establishment of the aviation cadet 
training program. In 1940, Saufley Field 
was commissioned and then Ellyson Field 
in 1941, just prior to the entrance of the 
U. S. into the war. 

The war brought about an unprece- 
dented expansion with the augmentation 
of facilities and the introduction of new 
schools and departments. Last fall saw 
the addition of two more auxiliaries, 
Bronson and Barin Fields. 
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FIVE CURTISS AT-9's twin-engined advanced training planes, in "V'' formation 


over Blackland Army Flying School, Waco, Tex. 


When advanced aviation cadets 


complete their training in these planes they receive their wings as pilots in 
the Army Air Forces and are ready to take over big bombers and transports. 





Enid Stresses Safety 






WHAT 
f 010 vou 


LEARN ? 















Reminiscent of "Burma Shave" road 
signs are the tart Enid reminders. 


N extensive safety program is con- 

stantly in progress at Army Flying 
School, Enid, Okla., to reduce flying risks 
to a minimum. 

Part of the program has been to erect 
signs at strategical points to remind 
aviation cadets of safety precautions 
which will make their flying easier and 
safer. 

The stage house, which includes the 
dispatchers’ and the flight commander’s 
offices, is the building in which the ca- 
det’s safety precautions begin prior to a 
flight. The first sign after he leaves the 
stage house is a timely reminder to him 
that he should have checked out with the 
dispatcher. 

As the cadet nears the flying line he 
sees a sign pointing out the value of 
planning his airwork. At the end of the 
walk is the last sign before he steps onto 
the ramp. It warns him to avoid careless 
exposure to whirling propellers of the 
planes on the line. 

Completion of a flight does not mean 
safety precautions are no longer neces- 
sary. In order to bring this fact to mind, 
another group of signs have been placed 
on the other side of the walk so the cadet 


will surely see them as he leaves the field, 

“What did you learn?” is the first sign. 
It is intended to make the cadet think 
about the things he learned during the 
flight. 

His next warning brings out a safety 
precaution necessary to protect planes 
and other pilots. Leaving brakes un- 
locked may cause a plane to roll into an- 
other and cause considerable demage and 
failure to turn a switch off may result in 
personal injury to a mechanic or another 
pilot. 

The third sign the cadet sees as he 
walks toward the stage house concerns 
two forms he must fill out after each 
flight; a record of his time in the air and 
the type of flying done and a report on 
the condition of the ship. 

Before entering the stage house, the 
cadet is warned by a sign that he should 
not leave the field without reporting to 
the dispatcher. 


Anti-Sub Command Expanded 


RGANIZED only October 15, 1942, to 

take over the Atlantic coast duties of 
the First Bomber Command, the Anti- 
Submarine Command has expanded its 
operations across the Atlantic. Under a 
revision of its original orders, the Anti- 
Sub Command now has the mission of 
destroying submarines in any theater of 
war where they can be located. 

Since its organization, many air crews 
have been transferred to the Anti-Sub 
Command from the First Bomber Com- 
mand and other replacements and new 
men have been sent from air-crew re- 
placement centers following special anti- 
submarine training. 

Besides being responsible for the sink- 
ing of many U-boats, this command has 
been assigned jobs of air convoying for 
coastal and open sea shipping. Officers 
and men have often taken part in rescue 
work resulting from the torpedoing of 
ships off the Atlantic coast. 


Lowry Freight Terminal 
NEW air freight terminal has been es- 
tablished at Lowry Field, Colo. 
serve coast-to-coast freight planes. The 
new division at the field has been pla 
under the command of Capt. Joseph J 
Michel. 
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“We have found LEARADIO EQUIPMENT 








more than satisfactory and utilize it 







on all flights.” f 





| LINK TRAINER shown above with Mr. Link at the controls, 
is standard with United Nations Air Forces, for Instrument 
Flight Training, contributing in no small degree to the superior- 
ity of flying skill displayed by our pilots on the battlefronts of 
the world. 

“We have used LEARADIOS in several of our airplanes,” says Mr. 
Link. “Our Grumman Model, G-44, is so equipped. We have found 
this equipment more than satisfactory and utilize it on all flights.” 

The list of those who use Learadio in their planes is a long one. 
Itincludes, for example, such famous pilots as Major Alexander P, 
de Seversky, Bob Hall, Major Al Williams, Clyde Pangborn, 
and others. 

In fact, Learadio has become known as “the pilot’s preference” 
~ and is now standard equipment on the better known aircraft, 
including GRUMMAN AMPHIBIANS . . . WACOS . . . FAIRCHILDS . . . 
CESSNAS ... and most civilian and air cadet pilot training aircraft 
and itinerant types used in the service of the armed forces. 


LEAR AVIA, ne G5) un 


HOLLYWOOD, CALIF. « GRAND RAPIDS, MICH. « CHICAGO * CLEVELAND * NEW YORK 


BATTLE-BORN « BATTLE-TESTED * BATTLE-PROVEN 
SUPERIOR INSTRUMENTS FOR TOMORROW’S FLYING 


«+. writes EDWIN A. LINK, Jr., 


President of Link Aviation Devices, Inc., 


Binghamton, New Y ork, 


T-30 RCBB transmitter-receiver is an extremely effi- 
cient and dependable 2-way aircraft communication 
system. It's the “pilot's preference’ because every 
flying need has been foreseen. and every installa- 
tion problem. solved in advance — everything is at 
the pilot's finger tips. : 


%& Powerful 2-frequency crystal controlled 
transmitter (2900 KC to 6500 KC). 


¥%& Telephone and telegraph emission approx. 
20 watts output. 

% Three Band receiver—radio ranges (180 KC 
to 405 KC) broadcast (500 KC to 1200 KC) 
airway communications (2800 to 6700 KC). 


For “three-way radio”, the receiver includes new 
provision for operating from both the conventional 
antennae and the famous light-weight Learadio 
loop (shown above) providing static-free reception 
or aural-null direction finding. (Approved type for 
C.P.T. Training.) 
at ‘? & 

Ninety-eight percent of Lear's Production and 
Engineering facilities are today concentrated 
on projects of a secret or semi-secret nature. 
Automatic Electro-mechanical controls of Lear 
exclusive design are incorporated in aircraft 
manufactured by Consolidated, Douglas, 
Boeing, Lockheed, North American, Vultee, 
Grumman, Curtiss-Wright, Ford, General 
Motors, etc., now in co t on the world’s 
battlefronts. 
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FLYING 


hom the Wei of 
Yhe War Chile 


Back of the air victories which U. S. Army and 
Navy pilots are writing into history today have been 
long months of training and practice. First these 


pilots have to learn to fly. 


This is the job of Kinner Engines — the tough, unend- 


ing job that is teaching new men the feel of flying. 


Building engines that build confidence in the air 
has been Kinner’s job for eighteen years. And Kinner 


will be a good name to remember after Victory. 


KINNER MOTORS, INC. e GLENDALE, CALIFORNIA 
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A letter from General Campbell 


that we’re proud to have you read 
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aes OFFICE OF THE CHIEF OF ORDNANCE 
WASHING TOM 


DEC 22 1942 


Mr. R. E. Gillmor, President, 
Sperry Gyroscope Company, 
Manhattan Bridge Plaza, 
Brooklyn, New York. 


Dear Mr. Gillmor; 


The performance of the equipment which your company nas 
supplied our service for carrying out the past year of combat wil} 
undoubtedly be of intense interest to your personnel. It is pare 
ticularly desired to point out the performance of the Director ané 
Remote Control equipment which your company has supplied for 3° 
and 9O mm. Antiaircraft Guns. 


American troops in the Philippine Islands using the eare 
lier models of Sperry Directors brought down an exceptionally large 
number of Japanese planes. Sperry equipment performed exceptionally 
well and contributed largely to the resistance put up in that cam 
paign. 


The latest reports come from Guadalcana] in the Solomon 
Islande where one 90 mm. battery destroyed a total of 16 enemy eire 
craft in one month using the Sperry Director and Remote Control Syse 
tem. The ammunition expenditure of only 50 to 60 rounds for each 
plane destroyed is far less than any on record for antiaircraft com 
bat and is a tribute to the Sperry men who have contributed to the 
extreme accuracy of the director and control. This antiairoraft bate 
tery had no trouble in engaging with ecourate fire planes flying at 
high altitudes end has destroyed planes flying at =U 


It is suggested that you inform your employees thet the 
equipment which they are building is measuring up to the highest 
standards ahd ie definitely contributing @ part in winning the pres- 
ent conflict. Your-company is to be congratulated on the exceptional 
performance of feel equipment which it produces. 









Sincerely yours, 


Cote .gsutll 


L. H. CAMPBELL, JR., 
Major General, Chief s@eQrdnance. 


> 












* The Sperry Director and Remote 
Gun-control System are but one exam- 
ple of many ordnance instruments de- 
veloped through the co-operative efforts 
of the Ordnance Department and 
Sperry which enable American guns of 
all types to fire faster and shoot 
straighter than those of the Axis. 


Sperry Gyroscope Company, Inc., 
Brooklyn, New York 
Division of Sperry Corporation 





He wrote the letter. Major General L. H. Campbell, 
Jr., is Chief of Ordnance, United States Army. He 
knows, from recent trips to the fighting fronts, and 
by regular reports from the field, how Sperry equip- 
ment performs under actual battle conditions. 





Iron men plus a metal brain. Crack anti-aircraft 
crew at their posts with a Sperry Director, the 
metal brain of the ack-ack guns. This amazing in- 
strument calculates range, transmits firing data by 
which shell fuses are set and guns automatically 
aimed so that shells explode at the exact moment 
when they will do the most damage to an enemy 


~ SPERRY 


PRECISION ENGINEERS TO AMERICA 
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‘PARACHUTE’ RATIONS FOR AIRMEN 


sule long has been envisioned by sci- 

entist and dietitian alike, but the 
nearest realistic approach to this com- 
pression of calories are the “parachute 
rations,” intended for consumption by 
flyers of the U.S. Army Air Forces when 
forced to land in jungle, wilderness or 
remote battlefront. 

These rations, consisting of three cello- 
phane-wrapped packages, weighing about 
12 ounces each, represent adequate food 
requirements for morning, noon and eve- 
ning meals. They contain, for a day’s 
allowance, about 3,500 calories, packaged 
in such a tiny kit that one visualizes the 
food contents as those of a hummingbird 
embarking on a flying expedition, far 
from flowers and insects. 

Actually these vest-pocket victuals— 
produced by the Quartermaster Subsist- 
ence Research Laboratory of Chicago, and 
prescribed by Dr. Everett W. Thatcher, 
co-ordinator of civilian pilot training at 
Union College, Schenectady, N. Y.—are 
adequate to the dietary needs of a bom- 
bardier forced down on neutral soil after 
dropping explosives on Rumanian oil 
fields; a pilot bailing out on the vast 
desert stretches of Libya; or a “Flying 
Tiger” lost in a jungle adjacent to the 
Burma Road. Each package of these 
emergency rations measures about 1 


A WELL-BALANCED meal in a cap- 


Army emergency rations formerly con- 
sisted of hard bread and chocolate (left). 
Today's pack provides, in concentrated 
form, the vitamin equivalent of a full 
course meal such as that being served 
to Army men in typical mess at the 
Miami Beach school of the AAFTTC. 


by 614 by 3% inches, and the three meal 
allowances are as follows: — 

The breakfast ration has four ounces 
of pemmican biscuit (a kind of cracker 
containing whole wheat, soya, frozen 
eggs, white wheat, skim milk, whole oat 
flour, sugar, molasses, shortening, a salt, 
cinnamon, and ammonium bicarbonate) ; 
two ounces of modified malted milk; one 
three-ounce can of veal loaf, two soluble 
coffee tablets; two cubes of sugar and 


one stick of chewing gum. The noon-day’ 


meal includes eight pieces of pemmican 
biscuit; a tube of bouillon extract; a pack- 
age of 15 dextrose tablets; a tin of bone- 
spread and a piece of chewing gum. The 
package of “D” ration for supper consists 
of chocolate, sucrose, dry milk, lemon 
powder in a little cellophane bag, chewing 
gum, three cubes of sugar and a tin of 
sausages. 

Whether testing guns at the Aberdeen, 
Md., proving grounds, or new aircraft at 
Wright Field, Dayton, O., Uncle Sam sub- 
jects his products to gruelling and even 
punishing experiments. Nor did these 
“parachute rations” escape suitable “prov- 
ing grounds” to determine their fitness. 
The scene was a vast desert in the Santa 
Fe, N. M., national forests and a 14-man 
expedition followed the meanderings of 
the parched, shallow Jemey Creek. Three 
officers attached to the Aero Medical Re- 
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search Laboratory at Wright Field, seven 
enlisted men and four college professors 
were the duly appointed human “guinea 
pigs” to determine the worthiness of these 
vest-pocket victuals. 

The hike across the desert and the rug. 
gedness of portions of the terrain were 
not the only conditions that made the 
expedition uninviting. The maximum 
temperature experienced was 127° Fahr- 
enheit, and the official air recordings on 
that same day were 90° in the shade. The 
party plodded from 13 to 21 miles daily, 
at altitudes varying from 5,000 to 9,000 
feet above sea level. Strenuous exercise, 
excessive heat and the lack of water 
accounted for weight losses of the men, 
some losing three pounds daily. The 
emergency rations were absolved of any 
blame for the deteriorating conditions of 
these temporary “soldiers of fortune,” as 
they marched 100 miles in the interest 
of the science of dietetics. “Each man 
was weighed twice daily,” reported Dr, 
Thatcher, “before breakfast and at the 
end of the day’s trek. Blood tests were 
also made each morning before breakfast 
and at the end of the day. Except for 
sunburn and a few blisters, the men 
wound up in much better physical shape 
than when they started.” 

These human “guinea pigs” were labo- 
ratory workers—some of them college 
professors—and were, therefore, unaccus- 
tomed to physical exertion. In this gruel- 
ling experiment across hot desert sands 
and over mountain peaks the men per- 
spired freely, and one man drank six 
quarts of water in 24 hours. Comparative 
tests were made with other rations, one 
being a meat stew, which had to be 
heated to be palatable, plus biscuit and 
coffee; and another diet of just pemmican 7 
biscuit alone. The latter proved so un- ~ 
palatable that it was abandoned, and the 
“parachute ration” given instead. Four 
of the men, who ate it for five days, 
described it as “adequate and not un- 
pleasant.” The 3,500 calories which it 
provides are about one-half more than 
the average sedentary person needs. 

Leaving terra firma and going aloft with 
the U. S. Army Air Forces, how will 
this new product of ultra-modern dietetic 
science be carried on flights? Pilots will 
include it in their “jungle kits,” attached 7 
to the parachute pack. This also contains | 
a machete knife (used in the jungles to 
cut anything from fingernails to foemen), 7 
and first-aid supplies. Hence the descrip- 
tive term “parachute rations.” 


“Marauder” Mechanics 

The first class has been graduated from 
the airplane mechanics school at the 
Dodge City, Kans., Army Air field after 
an intensive four weeks course in main- 
tenance of B-26 Martin Marauder 
bombers. 

Headed by Maj. John D. Todd, Hous- 
ton, Tex., post operations officer, the 
school was set up to pravide crews for 
the servicing of the medium bombers in 
which student officers soon will be per- 
fecting their pilot training at this new 
AAF transition flying school. 

The mechanics course is an intensive 
study of the Marauder and a refresher on 
plane mechanics in general. 
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at the A Clipper spreads its wings for the stars and stripes. Over six continents ... across vast 
eld after 


in main- stretches of ocean, jungle and desert... vital war communications are streamlined. Every 
auder 


flight is an urgent mission that cannot fail. Performance of every part in the plane 


PESCO high i ° ° ° °° 
age aaa must be faultless. Our job here at home is to see that every part is a model of precision. 
! P, for suction 


ond pressure. 


In Aircraft Hydraulics, Fuel Pumps, — ©®iagiiaaiy a 


intensive Air Pumps, Related Accessories... 


resher on 
PERFORMANCE POINTS TO CSCO FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 





When the alert sounds, there’s no time for fumbling Seconds are precious, lives are precious. That's why 
with stubborn hooks and fasteners on a parachute har- leading parachute makers use Joyce fittings. They 
ness. That's why Joyce hardware has been designed have learned to rely on the precision of every piece 
for streamlined efficiency. It’s only a matter of seconds bearing the name of Joyce. And they have learned; 
to put on a parachute harness with Joyce fittings. too, that Joyce Aviation, Inc., always delivers on time! 


AIRCHOX COMPANY, Division of 4 Y E 24. P 
e. tatton , /NC. 


General Offices, 8 So. Michigan Ave., Chicago 


MAKERS OF THE WORLD'S FINEST PARACHUTE AND BELT HARDWARE 
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Ellington Field Grad, '17 


HILE the young 

fry training at El- 
lington Field, Tex., 
are odds-on favorites 
to bring glory to 
themselves as the pi- 
lots, bombardiers and f 
navigators of this 
war, there is another 
graduate — of World 
War I—who already Jack Knight 
has carved a name for 
himself in aviation and in so doing has 
flown better than 18,000 hours and two 
and a half million miles. This pilot is 
small, wiry Jack Knight who is now chief 
of flight operations in South America with 
the Defense Supply Corps. 

A draftsman for the Mead-Morrison 
Engineering Corp., Chicago, when the call 
for pilots went out in 1917, Knight left his 
desk and eventually reported to Ellington 
Field for flight training. He learned to 
fly so well that he was kept at the field 
later as an instructor in advanced aero- 
batics, against all his pleas that he be 
given an overseas assignment. 

With the Armistice, Jack Knight re- 
turned to his draftsman’s board, but soon 
the whine of airplane engines over the 
office became too much and Knight left to 
join the pioneer airmail pilots. When air- 
mail became almost routine, Knight left 
this phase of flying for the rapidly grow- 
ing passenger field. He became a pilot for 
National Air Transport, and flew one of 
the legs on the first night air mail trans- 
continental trip. When NAT became 
part of United, Knight continued flying 
for the new company, remaining with it 
until 1942 when he became supervisor 
of CPT for the CAA. 


Officers and Ladies 


AF nurses stationed at Mather Field, 

Calif., have decided it takes more than 
a smart blue uniform, the rank of a first 
or second “looie” and shoulder insignia to 
make an officer. At their own request, 
they are studying a streamlined officers 
training course. 

Studying both in classroom and field, 
the nurses are taking courses in military 
courtesy, safeguarding military informa- 
tion, Articles of War, oxygen and high 
altitude flying, aircraft identification, as- 
sembling and firing sub-machine guns, 
history of aviation, the theory of flight, 
navigation and weather. 


They're All There 


AX occupational survey conducted at the 
San Antonio Aviation Cadet Center re- 
cently revealed there are enough trades 
and professions represented among the 
embryo pilots, bombardiers and naviga- 
tors to start a model little town. 

At random, one finds telephone men, file 
clerks, window cleaners, accountants, sta- 
tisticians, teachers, turret lathe operators, 
farmers, buyers, steel workers, theater 
managers, credit adjusters, truck drivers, 
Painters, criminologists, newspapermen 
and photographers. 











We have two reasons 


to be proud of this Flag 


First, of course, we are proud of the Army-Navy “E”™ 
flag because it is an award to the 3,000 employees of our 
Richmond refinery. We have long known that their energy, 
devotion and skill merit the highest praise. 


The other reason is that this flag is a harbinger of better 
days to come, when we will take pride in offering to industry 
the fruits of Richmond’s tremendous war effort. 


Today we can only hint at the giant strides our petroleum 
research and production have made. We cannot publish the 
specifications of a host of new products, nor the story of how 
old products have been sensationally improved. We cannot 
describe the system by which these products are distributed 
on a world-wide scale. 


But we can promise you that, when these facts become 
known, they will open new horizons for American business- 
men and technicians in many fields. They will 





prove once again that “know-how”’ and deter- Quality -Sersice 

mination can turn yesterday's impossibilities STANDARD 

into tomorrow's accomplishments, Rat 
In the meantime, the Richmond refinery and 

all of Standard of California are living up to hg 


the Army-Navy “E” flag, helping bring the 
inevitable victory nearer. 











STANDARD OIL COMPANY OF CALIFORNIA 
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For every hero-one Blondel 


UT for the faithful Blondel, 
Richard the Lion-Hearted 
might never have returned from 
the Crusades... he would have 
died a prisoner in the Tyrol. 

Today’s heroes have their 
**Blondels,”’ too... in the plants 
and factories that supply the 
equipment for war. 

At Fleetwings, for example, the 
*“Blondels” are building planes 
- «’. sturdy Fleetwings’ basic 
trainers for the Army’s fledgling 
bird-men. And they are building 
parts ... wings, fins, stabilizers, 


ailerons, tail assemblies, fuselage 
sections, and hydraulic equip- 
ment for many of America’s 
bombers and fighting planes. 

Working with practically every 
aircraft material ... with stain- 
less and other steel alloys, with 
aluminum, with plywoods .. . 
the men and women at Fleet- 
wings are fighting a supporting 
action that’s felt all the way to 
Berlin, Rome, and Tokio. 

But today’s production, vast 
and important as it is, is not all. 
The Fleetwings’ pioneering that 


developed the first all-welded, 
stainless steel military plane is 
continuing... unabated. Victory 
will find Fleetwings qualified and 
ready to serve as “Blondel” to 
the air needs of the Peace. 


(Plant No. 1) 
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pioneers with parts 
and hydraulic 


equipment 





The BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 


A NEW ELECTRICAL GAGE, capable of auto- 
matically measuring the strain developed dur- 
ing static tests is mow in use at Fleetwings to 
speed the testing of aircraft structures. With 
this device, it is possible to re and make 
a permanent record of the strain developed at 
48 different points of a structure—all within a 
single minute. 


THE “DUCKS” HAVE FLOWN from our lofting 
rooms since the advent of the new Fleetwings- 
developed Spline-Lock. The Spline-Lock, es- 
sentially, is a rubber vacuum cup with a hook 
or “finger”? attached. Primarily designed for 
holding splines on vertical lofting boards where 
the old lead weights or “‘ducks”’ are impractical, 
it has been found they are equally efficient on 
horizontal boards since they hold down the 
splines much more securely. 


FROM THE HYDRAULICS DIVISION comes 
word of the large variety of tests to which all 
Fleetwings’ hydraulic equipment is submitted 
before leaving our plants. Every flying condi- 
tion is duplicated during the tests—and valves 
function perfectly or are rejected. A “‘strato- 
sphere box,”’ for example, filled with dry ice, 
reproduces the sub, sub-zero temperatures 
encountered in high-altitude flying. Other 
tests reproduce tropic heat, make sure that the 
valves are leak-proof and will stand body pres- 
sures of 2,500 lbs. per square inch. 


“THE ARROW” is the a 
name of the monthly mag- 
azine issued by Fleetwings 
describing production 
shortcuts and other news 
of interest to men and 
women in the aircraft in- 
dustry. If you'd like a copy 
each month, write us on 
your company stationery. 
Send your request to *“‘The 

iw,” Fleetwings, Inc., 


Bristol, Pa. 








“KEEP 'EM FLYING!” 


| Ship Identification 


This adjustable model aids pilots in 
learning to identify surface vessels. 


IEUT. BERNARD A. ANDERSON, as- 
signed to the Blackland Army Flying 
School at Waco, Tex., has built a 55-piece 
demonstration kit with which he can con- 
struct a model of any U. S. battlewagon. 
A former instructor at the University 
of Wisconsin, the young ship identifica- 
tion teacher has constructed the set so 
that he can graphically describe to his 
students positions and types of masts, 
turrets and stacks—the three major iden- 
tification characteristics of all warships. 
In teaching his classes, Lieutenant An- 
derson stresses that the general outline of 
a ship is the best means of identifying it. 
In keeping with theory, he has eliminated 
in his models all small detail parts which 
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would not immediately be seen by a pilot 
several thousand feet over the ocean. 

A much higher percentage of accuracy 
has been found in students learning 
through the Anderson method than 
through other methods used in teaching 
this subject. 


Chicago Bomber 


RADUATE of Ellington Field bom- 

bardier school, Lieut. Bernard LaVelle 
Bell, 28, has the honor of being the first 
American officer to press the bomb re- 
lease while flying over German-occupied 
territory. Failing to “click” as a pilot, 
Bell was transferred to the bombardier 
school and graduated January 7, 1942. 
The exact date of his dropping the “first” 
is not given. Before applying for avia- 
tion cadet training, the officer was a 
bookkeeper in the Lake Shore Trust and 
Savings Bank of Chicago. 


Note to Adalph 


N a press release “memoed to Shickel- 

gruber,” an Army press relations of- 
ficer writes “that cadets at Randolph 
Field have spent 491,263 hours in the 
blue Texas skies—nearly enough to carry 
every one of the 500,000 men your insti- 
tution cost Naziland at Stalingrad for 
one hour...or...one man could 
have stayed aloft 56 years. That’s nearly 
six times as long as you have been up 
in the air as Germany’s Fuehrer.” 


Change at Mather 


RIG. GEN. LELAND R. HEWITT, in 

command of Mather Field since its re- 
activation in May, 1941, has been assigned 
command of the 35th Flying Training 
Wing. Replacing General Hewitt is Col. 
Trenholm J. Meyer. 





ONE STRAWBERRY 
ICE CREAM CONE 
PLEASE! 








=FLEEFWINGS> 


BRISTOL . PENNSYLVANIA 


Incorporated | 


= ont LAND OUTSIDE SPECIFIED 
AREA WITHOUT AUTHORITY 
EXCEPT 





ed wh “CADET KNUCKLEHEAD” 


IN AN EMERGENCY! 








No. 5 in the series of specially prepared drawings used by the Army Air Forces 
to impress upon aviation cadets the “wrong” way of conducting themselves in air. 
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The ROHR TILTING Arce 


PARTS 33 ASSEMBLIES is typical of American ingenuity 
which is swinging the produc- 
tion balance further in favor of 
the Allies. It is just one of the 
many specially conceived de- 
vices and methods by which 
Rohr Production Fighters speed 
their thousands of tasks to 
ready Rohr equipped planes for 
the war front. 


The Rohr Tilting Arc enables 
fewer men to turn out more 
work in /ess time and with less 


fatigue. It suspends heavy avia- 
tion motors in so delicate a 
balance that the pressure of a 


CLEANING A MOTOR workman’s hand moves them 
MOTOR ASSEMBLY 


to any position within a 90° 
arc. Its application to fields of 
final assembly and advanced 
base repair increases its win- 
the-war service immeasurably. 


HELPING TO WRITE 
THE STORY OF TOMORROW 





{ ROHR AIRCRAFT CORPORATION ‘CHULA VISTA, CALIFORNIA 
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Consolidated's B-24 "Liberator," a heavy bomber with retractable tricycle landing gear. 
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The Vultee "Vengeance" is one of the newest of the bombers 
now being produced under the Consolidated-Vultee banner. 


Illustrating the wide range of aircraft manufactured by 
the merged company is the "Sentinel" Army liaison plane. 

















CONSOLIDATED 
VULTEE 
MERGER COMPLETED 


Aircraft, Inc., into the Consolidated-Vultee Aircraft Cor- 

poration marks the completion of one of the biggest merg- 
ers in the history of the aircraft industry. The deal joins 
these former affiliates into a single company which will con- 
tinue producing a diversified line of aircraft under the com- 
bined management of officials of both organizations. 

Since Vultee, which pioneered mass production in the air- 
craft industry, made jobs for and hired the first women to re- 
lease manpower to the services, makes relatively small planes 
and Consolidated long has specialized in multi-motored equip- 
ment, the two firms complement each other. 

Liaison planes, dive bombers, large land bombers and cargo- 
planes as well as long-range flying boats are among the prod- 
ucts of the new company. In addition the new company also 
is engaged in a large Army personnel training program and 
is operating an airlines service for the Government. 

From a purely operating standpoint, the merger permits 
utilization of combined plant and personnel, without regard to 
corporate boundary lines, to provide maximum output. The 
management of the new company is directing energies toward 
one end—prosecution of the aircraft building program for win- 
ning the war. All other considerations are subordinate to this 
single purpose. 

On December 7, 1941, Consolidated was operating at San 
Diego only, concentrating on the production of Liberators 


Ta uniting of Consolidated Aircraft Corporation and Vultee 
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TWENTY YEARS of building 
big, tough ships—fiying boats 
capable of landing and taking 
off in a rough sea—taught Con- 
solidated Aircraft a lot of 
things that are coming in 
handy today. Handy—not only 
in the building of the great 
“Coronado” and “Catalina” 
Navy patrol bombers, but also 
in constructing their famous 
“Liberator” land-based bomb- 
er so it can ride the “waves” 
of flak over enemy territory. 

And Consolidated means 
**big’’ in more than aircraft 
alone. In planning, in manufac- 
turing, in vision, too. When the 
Japs back-stabbed at Pearl 
Harbor, Consolidated PBY’s 
or Catalinas were already on 
patrol over the Pacific; Libera- 
tors were already in service 
with the British Coastal Com- 
mand. And Consolidated was 
completing the first continu- 
ously moving assembly line 
for heavy bomber building! 

Thus Consolidated takes its 
place as another of those 
“names we must never forget” 
—with a name that stands for 
superlative American aircraft, 
built to do specific jobs as our 
armed forces want them done 
- . - building better wings for 
war, that the wings of peace 
may spread sooner, 





What’s the most impor- 
tant part of an airplane? There 
is no most important part. An 
airplane is the greatest ex- 
ample of industrial teamwork 
you ever saw, and the Roebling 
Control Cord that carries the 
pilot’s skill to elevators and 
rudders and ailerons is just one 
of many hundred products that 
must be right, and strong, and 
lasting. But we build it as 
though it were the most vital 
part of every ship that carries 
it. John A. Roebling’s Sons 
Company, Trenton, 
New Jersey. Branches JR 
and warehouses in 
principal cities, eseuineey 
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NAMES 
the U.S. 
must never 
forget 
AERONCA 
AIR CRUISERS 
BEECH 
BELL 
BOEING 
BOWLUS 
BREWSTER 
CESSNA 
COLGATE 





CULVER 


CURTISS- 
WRIGHT 


DOUGLAS 
FAIRCHILD 
FLEETWINGS 
FLETCHER 
FORD 
G&A AIRCRAFT 


GENERAL 
MOTORS 


GOODYEAR 
GRUMMAN 
HOWARD 
INTERSTATE 
LOCKHEED 
MARTIN 
McDONNELL 


NORTH 
AMERICAN 


NORTHROP 
PIPER 
REPUBLIC 
RYAN 
STEARMAN 
TAYLORCRAFT 
TIMM 
VEGA 


VOUGHT- 
SIKORSKY 


VULTEE 
WACO 


*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 


ROEBLING 





(B-24’s), Coronados (PB2Y’s) and Cata- 
linas (PBY’s). In March, 1942, the com- 
pany began operations in Texas, in a 
Government-owned plant which will be 
one of the world’s largest integrated air- 
plane factories. There, Liberator Ex- 
presses (C-87’s) are rolling off the long- 
est mechanized assembly line ever built 
for large aircraft. 

Later in 1942, the corporation opened 
Government-owned modification plants 


,| in Arizona, and in North Carolina, where 


planes are prepared for operations un- 
der many varied combat and climatic 
conditions. Starting later this year, the 
company will operate a Government 
plant in Louisiana. There it will pro- 
duce the new P4Y flying boat for the 
United States Navy. 

Late in 1942, the Stout Research Di- 
vision of the company was established at 
Dearborn, Mich. It has acquired certain 
of the properties and developments con- 
trolled by William B. Stout. Stout will 
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solidated-Vultee organization. The Sen. 
tinel originally was the Stinson O-49; the 
Reliant retains the name so widely popu- 
larized by Stinson before the war.—Ed] 

In July, 1942, Vultee acquired all the 
outstanding stock of the Intercontinent 
Aircraft Corporation with a plant at Mi- 
ami, Fla. Intercontinent produces air. 
craft parts to several companies, includ- 
ing Vultee, and also makes ordnance, 

Late in the summer Vultee established 
a modification certer in Kentucky. 

As rapidly as aircraft facilities can he 
rushed to completion, Consolidated-Vul- 
tee will inaugurate large-scale produc- 
tion at a new plant under construction in 
Pennsylvania. 

At the Vultee division a currently op- 
erating program of engineering research 
and marketing analysis is making a study 
of the various aircraft types which may 
best be adapted to peacetime produc- 
tion facilities of the new company. 

Emphasis on long-term development is 





A famous member of the C-V family is the Consolidated "Catalina" patrol bomber. 


direct this division for the new company. 

In addition to all this, Consolidated has 
been operating (since May, 1942) a 
scheduled air transport line, Consair- 
ways, in foreign service for the Army 
Transport Command. For reason of mil- 
itary secrecy, details of this operation 
cannot be revealed. 

In the training field, the company, 
working with the Army Air Forces, be- 
gan in May to instruct Army personnel 
as airplane mechanics on a mass basis, 
graduating 600 men every 30 days as 
specialists on the Liberator. 

The Vultee plant at Downey, Calif., 
continues to devote the major part of its 
efforts to the mass production of Valiant 
basic trainers, with some time being de- 
voted to the building of parts for Lib- 
erator bombers. The Nashville, Tenn., 
plant is concentrating on making Ven- 
geance dive bombers; the Vultee plant at 
Wayne, Mich., on producing Sentinel 
liaison planes and Reliant navigational 
trainers. [The latter two aircraft were 
originally produced under the Stinson 
name. However, the Stinson company 
was acquired some time ago by Vultee 
and now comprises a unit of the Con- 


indicated at Consolidated by the acquisi- 
tion of the Stout Research Laboratories 
and their director. At present, however, 
Consolidated is devoting itself to build- 
ing a military airplane which already 
has well earned its plaudits in the war, 
and has in the development stage sev- 
eral new models. One of these is a 400- 
passenger airplane announced recently 
by Tom Girdler, now chairman of the 
board of Consolidated-Vultee. 

The following is a list of the products 
of the company: 

Liberator (B-24) long-range patrol 
bomber. Four-engined with a_ wing- 
spread of 110 feet, length of 66 ft. 4 in, 
and a gross weight of more than 28 tons. 
A speed of more than 300 m.p.h. makes 
this the fastest large bomber now pro- 
duced on mechanized assembly lines in 
the United States. 

Liberator Express (C-87) long-range 
transport. A modification of the famed 
Liberator, this plane will carry a six- 
ton payload over 3,000 miles. 

Catalina (PBY) long-range patrol 
bomber. The “eyes of the Fleet,” this 
ship is produced both as an amphibian 
and as a flying boat, and its maximum 
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the extreme pressures and temperatures encountered in our latest turb¢ésupercharged, high altitude aircraft engines 


have compiled an unequalled record for dependability. Champions‘@re on active duty on every front. 


C€268—Shielded 


In the piercing cold and rarefied atmosphere 
of the sub-stratosphere, where air supremacy 
is gained, spark plugs must provide their life- 
giving sparks under most abnormal condi- 
tions. To meet these abnormal conditions, ex- 
haustive research, specialized engineering and 
uncompromising manufacturing standards are 
combined to give our air forces spark plugs 
with the same characteristic dependability 
that has made Champion Spark Plugs the ulti- 
mate for earth-bound engines. 


Now on active duty on every front, and widely 
used in engines of every type, Champions are 
piling up records for outstanding perform- 
ance, long life and dependability. This is 
directly due to certain inherent and exclusive 





features of design and construction plus spe- 
cial ceramic insulation, with the following 
exclusive advantages: 


1.Immunity from heat and chemical reactions. 
2. Freedom from fuel, oil, or moisture absorption 
which causes “shorts”. 


3. Inherently high heat conductivity with conse- 
quent wider range between pre-ignition and 
fouling. 


4. Absolute uniformity of material. 


5. Homogeneous structure eliminates air spaces 
which cause current leakage. 


6. Easily cleaned and serviced—no specialized 
equipment or factory returns necessary. 


7. Scientifically controlled manufacture. 


USE CHAMPIONS AND FLY WITH CONFIDENCE 


¢ _ 
/CHAMPION \ 





C26—Unshielded 
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range is more than 3,000 miles. 

P4Y flying boat. Powered by two 2,000 
hp. engines, this airplane is the fastest 
of its type in the world. It carries a crew 
of seven, has a wingspread of 110 feet. 

Valiant trainer. The Army, Navy and 
Marine Corps use the sturdy BT-13A 
and BT-15, as well as SNV-1, as a basic 
trainer. It is also supplied to several 
countries among the United Nations. 

Vengeance dive bomber. Designated 
by the Army as the A-35, it has the tacti- 
cal performance necessary for world- 
wide usage. It is powered by a 1,700 hp. 
Wright engine, has heavy armor plate to 
protect the crew and vulnerable parts, 
has high caliber wing guns for ground 
strafing and flexible guns mounted in the 
rear cockpit for protection. 

Vultee Sentinel liaison plane. This 
new ship, small, rugged and known as 
the “flying jeep,” is known officially as 
the L-5. It has a wide speed range, vary- 
ing from a hovering speed of less than 45 
m.p.h. to fast performance for a ship of 
its type. The plane, a high-wing mono- 
plane, is powered with a 190-hp. Lycom- 
ing engine. 

Vultee Reliant navigational trainer. 
Used to teach British flyers navigational 
training. This is an adaptation of the 
famed gull-winged commercial Stinson 
job of several years ago. It is powered by 
a 290 h.p. Lycoming engine, has a constant 
speed propeller, and seats four. It is also 
fitted out with complete navigational in- 
struments. It is known in the United 
States as the AT-19. 


save KOH-I-NOORS 
Chey ane good. lo lhe ed 
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MASS TESTING EQUIPMENT 


EGA AIRCRAFT CORP. has devel- 

oped a diversified line of instrument 
and electrical testing equipment which 
can be used by inexperienced employees 
with very little training. This labora- 
tory was made possible through the co- 
operation of shop personnel and instru- 
ment and electrical manufacturers with 
the Vega engineering department. 

Since large scale production of aircraft 
is a relatively new field, equipment for 
production testing by the inexperienced 
operator had never been made commer- 
cially available. Up to now, this has 
been strictly a job for a highly trained 
and skilled expert. 

The accompanying photo is an example 
of this development. The large panel 
shown is used for general testing in con- 
junction with specially designed pieces 
of test apparatus, such as the interval- 
ometer tester the girl is shown using. 
On the large panel are tested hundreds 
of instruments and electrical equipment 
that go into modern warplanes. 

The intervalometer is a highly accurate 
instrument used in conjunction with the 
bombsight. While in itself complicated, 
the intervalometer is simple for the 
bombardier to adjust. By turning only 
two dials, he automatically can drop a 
predetermined number of bombs on a 
target at any desired spacing along the 
ground, regardless of his speed or alti- 
tude. 


new building. 





Vega worker Virginia Harrigan tests an 
intervalometer, an adjunct of bombsight. 


This specially designed tester quickly 
indicates whether or not the interval- 
ometer correctly performs its various 
functions of timing and spacing accu- 
rately. Both the intervalometer and the 
tester are intricate pieces of equipment, 
yet both may be used with a minimum of 
instruction. 


BOEING HONORS ALLEN 


HE Boeing Aircraft Company’s new high speed wind tun- 

nel and aeronautical ‘research laboratory has been named 
for Edmund “Eddie” T. Allen, Boeing pilot and research 
scientist who was killed recently in an airplane crash. 

As director of flight and aerodynamics for Boeing, Allen 
had been in charge of the planning and development of the 


Although best known to the world as an outstanding test 





pilot, “Eddie” Allen will be remembered in aviation history 
for his scientific developments and aerodynamics. His 
method of exhaustive, analytical flight-testing, combined 
with an equally thoroughgoing program of wind tunnel re- 
search and engineering study, has brought about many of 
the refinements which have made Flying Fortresses and other 
Boeing airplanes outstanding in their respective fields. His 
systematic approach has become not only a permanent work- 
ing procedure of the Boeing flight and aerodynamics divi- 
sion, but many of his methods have been studied and adopt- 
ed by other aircraft companies as well. 

A portion of the Allen Memorial Laboratories and adjacent 
offices are occupied by Boeing aerodynamic research per- 
sonnel, while the wind tunnel itself will be ready for use as 
soon as the specially designed and manufactured mechanical 
equipment can be installed. It is expected that it will be in 
service by mid-summer. 

Two months previous to his death, Allen’ was awarded the 
highest honor of the Institute of Aeronautical Sciences in be- 
ing selected to deliver the Wright Brothers Anniversary Lec- 
ture. Allen chose as his subject the Advancement of the Sci- 
ence of Flight Testing. 

He first came to Boeing in 1928 to help in the testing of 
Model 83, a pursuit ship which was the forerunner of the 
well-known Navy F4B’s and the Army P-12’s. 

Known as a “big ship pilot,” Allen performed the initial 
tests on most of the large aircraft developed in this country, 
including those produced by companies other than Boeing. 
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Today, with forced economies fac- 
ing you at every turn, it is more 
than ever necessary that you 
choose your pencils with infinite 
care. 


KOH-I-NOOR DRAWING PENCILS bring you every pencil 


quality—smoothness, density of line, accurate grading and long 





wear. 
Send for Booklet No. 17 


KOH-I-NOOR PENCIL COMPANY, 


373 Fourth Avenue 


INCORPORATED 


New York, N. Y. 
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...and every turn of the spindle, as he guides his 
work through many precision operations, helps 
bring Victory one step closer. 


Hours spent at a lathe may lack the dangerous ex- 
citement of combat—but the valorous men on the 
battle fronts breathe a prayer of thankfulness for 
guns, shells, planes, tanks—for all the superb 
equipment which is helping them swing the tide 
against the Axis. 

So the man at the lathe is a soldier, too, as he 
bends his shoulders to the task of pouring out 


Weapons in an ever-increasing stream. He faces his 
task grimly... proudly... proclaiming by the gleam 


LATHE 
SOUTH 





in his eye and the jut of his jaw that he will not be 
outdone in service to his country, and knowing 
that America’s production is a decisive factor in 
the war. 


To help America “tool up for Victory,” the output 
of South Bend Lathes has been increased (we can’t 
say how much) in the last year and a half—giving 
the man at the lathe the efficient, dependable pro- 
duction weapon he must have to win. 


There is a South Bend Lathe for every class of 
work — engine lathes, toolroom lathes, and turret 
lathes. Write now for our new catalog No. 100B in 
which the entire line is illustrated and described. 


SOUTH BEND LATHE WORKS 
BUILDERS 


FOR 36 YEARS 


BEND, INDIANA 
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NON-SKID TIRE FOR ICY LANDINGS 











ECENTLY developed by Goodyear’s C. 
J. Burkley is a non-skid tread de- 
signed for use on planes landing on icy 


strips. Principal feature of the new de- 
sign is the use of small metal springs 
which are imbedded in parallel rows 
around the tread of the tire. The tires 
are then put in molds and baked, giving 
them the familiar Goodyear tread design. 

When landing on ice, the metal projec- 


tions scratch and claw at the surface and 
give added traction to the plane’s brakes. 
Engineers claim that these tires also aid 
in take-offs by reducing skids. 

While the tire idea has been under con- 
sideration for many years, landing prob- 
lems encountered by U. S. forces in Alas- 
ka and other northern fields of operation 
gave the necessary amount of added im- 
petus to its development. 


SECTION 





Improved in War! 






... for Better 
Peace-Time Reception 


| ation Corporation, with 
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WIRE STITCHER 

A FORM of the ancient art of sewing 

has resulted in time-savings by un- 
skilled labor of as high as 90 per cent 
in the production of various sub-assem- 
blies going into America’s warplanes, 
This novel procedure is the result of a 
new-type stitching wire developed by 
American Steel & Wire Co. 

The wire permits the stitching or bind- 
ing of various types of materials much 
as pieces of paper are stapled together 
by an ordinary desk stapler. It is par- 
ticularly adaptable to the fastening of rub- 
ber, plastics, fibre board, laminated wood 
and other construction materials to stain- 
less steel or aluminum. Its use permits 
stitches to be made at the rate of several 
hundred per minute and already remark- 
able savings of time have been made by 
several leading aircraft manufacturers in 
the application of rubber sealing to hatch 
doors, landing gear doors and similar 
parts. 

The new stitching wire is of a special 
analysis and was perfected only after 
months of research and development by 
the wire company. It has a guaranteed 
minimum tensile strength of 290,000 Ibs, 
per square inch and it has a zinc coating 
which withstands salt spray for a period 
of several hundred hours. 


AVIATION SUBSIDIARY 
C. BOWERS, president,- Wickwire 
« Spencer Steel Company, recently an- 
nounced the formation of a new subsidi- 
ary organization, Wickwire Spencer Avi- 
administrative 
offices in New York City and plant fa- 
cilities in Virginia and Illinois. 





FIRE FIGHTER 























The rigors of modern warfare are the world’s 
finest proving grounds for communications equip- 
ment. . constant usage and unusual operating 
conditions in every climate are a severe test of 
the communications receiver. Hallicrafters equip- 
ment is proving its high quality performance 


capabilities with our armed forces. 


Hallicrafters communications receiver Model 
SX-28 (illustrated) 15 tubes, 6 bands, delivers 


your peace-time model 





Carbon dioxide smothers engine blaze. 


outstanding reception 


ITTED in many of the planes being 

built for the armed services today are 
automatic and manually operated carbon 
dioxide fire fighting units. One of these 
units, installed in a Pan American Clip- 
per was recently photographed in action 
as the jets of carbon dioxide shot streams 
of the gas into all nooks of the engine. 


will be worth waiting for. 


hallicrafters 


CHICAGO, U S.A (S 
The World's Largest Exclusive Ty 
Manufacturer of Short Wave Radio | 
Communications Equipment aa 


-— 
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ALTITUDE: 40,000 FEET 


Inside this new RCA plastic altitude 
chamber, aircraft radio equipment 
is taking a ride at 40,000 feet. As 
the pressure drops inside the sealed, 
transparent walls, expert eyes ob- 
serve every part of the radio mech- 
anism. Defects in design, details of 
faulty construction that would re- 
main hidden until actual high-alti- 
tude flights, can be noticed at a 
glance right on the ground—and 
corrected before the radio is in- 
stalled in a plane. 

For pilots it means-greater safety, 


better performance, dependability 
—where failure of the radio equip- 
ment might mean difficulty for a 
courageous crew. 

RCA’s new all-plastic test cham- 
ber represents another step forward 
in aviation radio research. Because 
it is entirely transparent—it enables 
engineers to study the whole set 
at once, to check for high altitude 
flash-overs and leaks at the same 
time, to look for tuning shifts and 
“‘breathing’’ parts in the set simul- 
taneously. 





This most advanced of high-altitude 
test chambers is typical of RCA’s 
many facilities for aviation radio 
research. Today that research 
has but one goal—to help make 
America’s armed might in the air 
the most powerful and effective fly- 
ing force in the world. From that 
war-time research will come the 
knowledge, the skills,and fojq—mnJ 
the technique that will 
help keep America’s wings 
the mightiest and most 
useful known to man. 








RCA AVIATION RADIO 


RCA Victor Division e RADIO CORPORATION OF AMERICA « Camden, N. J. 











NEW ENGINE FASTENER 


R. Edward L. Mack, formerly of the 

faculty of Cornell University and 
for 10 years director of research and de- 
velopment for the Reynolds Metals Com- 
pany, has been granted two United States 
patents covering an improved type of 
fastening device for aircraft. 

This project originated many months 
before Pearl Harbor, at the suggestion 
of a prominent Washington official who 
foresaw the need for a stronger and 
safer means of attaching the engine 
cowlings on high-speed airplanes. The 
new fastening was accordingly designed 
with a full consideration of the greatly 
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Contraction 
IN ACTION! 


ANTI-VIBRATION 


LITTELFUSES 


Temperature changes sudden or slow, are 
hard on fuses. Littelfuse ‘Gooseneck” 
(illustrated below) stands guard instantly 
to protect fuse element from cracking or 
crystallizing by taking up expansion or 
contraction, cause of failure. Other exclu- 
sive NEW Littelfuse features are: 


h 





El t: Hy depolarized against vi- 
bration and shock by twisting at 90°. This braces 
them for severest service. 

Locked Cap Assembly, which seals tube against 
all moisture. Caps can never be loosened. 


Combination with high mechanical strength for 
utmost resistance to fatigue. 





Littelfuse “‘Gooseneck’’ Greatly enlarged 


Springlike forming at right end of element shown 
above. Takes up contraction and expansion. Littel- 


fuses of 5 amps., or less have a spring-link element 





4793 Ravenswood Ave., Chicago, Ill. 





263 Ong St., El Monte (Los Angeles suburb) Calif. 
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LITTELFUSE INC. § 
First in Aircraft Fuses —Pioneers in the Industry. | 
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increased stresses and the complex vi- 
brations which have necessarily accom- 
panied the introduction of larger engines, 
particularly of multi-engined craft. 

Dr. Mack and his associates are now 
working in conjunction with D. C. Hun- 
gerford, president of the Aircraft Parts 
Development Corporation, of Summit, 
N. J., to complete the final phases of the 
engineering, including production tool 
design for a full line of the new fasteners, 
which it is hoped will be put into quan- 
tity production at an early date. 





OIL RECLAIMER ~ 








FIGHTING WORDS 


OUR Army pilots who have flown in 

combat and' in air raids over North 
Africa have recorded their experiences 
for American aircraft workers who made 
their planes. { 

Made at an advanced AAF base, the 
recordings have an authentic background _ 
of fighter and bomber plane activity. 
The original recordings were flown to 
Washington and additional copies made. 

The reports include experiences aboard 
a Lockheed Lightning, Boeing Flying 
Fortress, Douglas Boston and a North 
American Billy Mitchell. Prime and sub- 
contractors of these planes may obtain 
these recordings through the Industrial 
Relations Section, Bureau of Public Re- 
lations, War Department, Washington. 


INGENIOUS SORTER SAVES RIVETS 




















Machine salvages aircraft engine oil. 


NEW model oil reclaimer designed for 

aircraft engine builders—to be used 
in salvaging the high grade oil drained 
from the aircraft engines they test, is 
now being manufactured by the Youngs- 
town Miller Company, Sandusky, O. 

These new models have a capacity of 
200 gallons of oil every 90 minutes. 




















Cylinders at left assort sizes and machines at right grade rivets by length. 


sizes. Another machine then sorts the 
rivets into lengths. GM men claim that 
this method is many times faster than 
hand sorting and that occasionally it has 
saved the company from an economic loss 
by solving an urgent need for a certain 
type of rivet whose delivery had, for one 
reason or another, been held up. 


MECHANICAL rivet sorter has been 

put into operation by the Fisher 
Body Division of General Motors which 
daily saves 200 pounds of rivets that 
otherwise would be lost. 

Rivets swept up from the production 
floors are dumped into one unit of the 
machine which sorts them in different 
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A NEW TORQUE WRENCH 


An Important Development in the 


The New Livermont Torq-Snap 
Wrench can be used efficiently in 
total darkness and in noisy areas 
as well—inside a wing-hull or 
semi-dark hanger—on the flight 
ramp or on the field with engines 
running. 

When the proper predeter- 
torque load is reached, the Torq- 
Snap gives both an audible 
“click” and a definite physical 
sensation which is transferred to 
the operator’s palm. No visual 
attention is necessary. No dials 
or battery operated indicators are 


involved. 


Simple in design, this new 
torque wrench works on the prin- 


ciple of spring bar deflection. The 


deflection in the main bar bends 





a secondary spring which snaps 
over center when the proper load, 


for which the wrench has been 


Hand Tool Field 


pre-set, is reached. 

The Torq-Snap was developed 
by the Engineering Department 
of Tubing Seal-Cap, Inc., for one 
of the largest aircraft manufac- 
turers—and it has passed exhaust- 
ive tests. It operates within a very 
close tolerance and eliminates 
hazardous variations formerly 
unavoidable in vital aircraft 
plumbing connections. 

Twelve sizes are available with 
open or box ends, either offset or 
straight. Write for complete 
specifications (on your firm let- 


terhead, please). 


TUBING SEAL-CAP INC. 


2135 W. 7th STREET; 


East. Representative, 


LOS ANGELES 
428 New Center Bidg., Detroit 
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CESSINA MEAS 
SERVICEABILITE... 
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NORTHROP 
PIPER 
REPUBLIC 
RYAN 
STEARMAN 
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...and the AIRCRAFTSMANSHIP 
that helps train pilots fast! 


SALUTE THE “BOBCAT”, Cess- 
na’s tough twin-engine bomber- 
pilot trainer—and salute the 
Cessna engineers who develop- 
ed her. Not designed from 
“scratch” despite her name, 
this AT-17 is a startling trib- 
ute to the foresight, initiative 
and “stay-out-in-front” spirit of 
the entire Cessna organization. 
For as early as 1939, Cessna 
had begun production of a 
medium-weight, high perform- 
ance twin engine cabin mono- 
plane—a ready-made answer to 
U.S. Army prayers for a rug- 
ged, dependable multi-engine 
familiarization airplane. 
Thanks to the T-50 and the 
skilled adaptations which fol- 
lowed—the R.C.A.F. “Crane” 
andourownArmy’s “Bobcat” — 
the training of U. S. and Cana- 
dian bomber personnel was 
able to leap ’way ahead of 
schedule. Today, thousands of 
“Cranes” and “Bobcats” are in 
service helping pilots grow into 
eagles. You can thank Cessna 
for that, America—and for the 
ruggedness that keeps those 
trainers in service, too. With 
men like Cessna’s engineers in 
your working army, you can 
look forward with pride and 
confidence to the day when 
you'll take to the skies in the 
coming “Family Car of the Air.” 





THE “NERVOUS SYSTEM” of a 
modern plane is a complex 
network of tubes, wires, cords. 
The pilot depends on all of 
them to give him command. 
Here at Roebling, aircraft con- 
trol cables—stee/ component of 
that nervous system—are made 
with all the skill and care that 
aircraft controls deserve. John 
A. Roebling’s Sons Company, 
Trenton, New Jersey. 
Branches and Ware- 
houses in Principal 
Cities. 





*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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Fuel Consumption 
(Continued from page 58) 











ground operation on landing and two 
minutes for take-off including all run- 
ways. The power used seldom exceeds 
bursts of 300 h.p. and probably averages 
about 110 h.p. for a twin-engined trans- 
port of 25,000 lbs. gross weight. Checks 
made at LaGuardia Field show an aver- 
age of 3 lbs. per minute fuel consumed 
during normal taxiing conditions for the 
DC-3. 

D) ENGINE RUN-UP CHECK PRIOR TO 
TAKE-OFF: This operation is required as a 
final check of all functioning units of the 
power plant to ascertain that everything 
is in order prior to the take-off. Throttles 
are advanced individually to a specified 
manifold pressure and held until the ig- 
nition is checked on both magnetos and 
the engine r.p.m. oil pressure, fuel pres- 
sure, etc., are checked. This usually re- 
quires about eight to 12 seconds for each 
engine. The total consumption for an 
1,100 h.p. engine run up at 30 inches 
manifold pressure at about 2,000 r.p.m. 
for 10 seconds is two pounds. 

E) TAKE-OFF, INCLUDING INITIAL CLIMB: 
The airlines vary considerably in use of 
full rated take-off power on the DC-3. 
Most of the airlines operating engines 
which develop take-off power at sea level 
are using full allowable power on each 
take-off. Other airlines use 85 per cent 
of rated take-off power except where 
more is needed. The take-off power used 
is held until the plane is clear of all ob- 
structions adjacent to the field or until 
the plane is about 50 feet in the air. This 
time seldom exceeds 45 seconds and nor- 
mally is about 30 seconds for landplanes. 
Power is reduced to climbing power in 
steps; first, by retarding the throttles to 
approximately rated power position; then 
reducing the r.p.m. by moving the pro- 
peller controls to climbing r.p.m. position, 
and finally, adjusting the throttles for 
climbing power. The complete operation 
from start of take-off requires, on an 
average, about 60 seconds. 

The mixture setting of the carburetors 
for take-off power varies considerably 
between airlines operating the same type 
of engines on the same type of fuel and 
with engines having the same type of 
cowling. Surveys indicate that take-off 
power mixtures vary between .72 and 81 
lb./b.h.p./hr. which corresponds to .106 
to 120 f/a. A very interesting fact is 
that some installations equipped with 
cowl flaps are using take-off mixture set- 
tings richer than some installations with 
a fixed gap cowl. All operators are los- 
ing an appreciable amount of power on 
take-off because of the rich mixtures 
used. All engine manufacturers can give 
accurate data obtained on dynamometer 
tests so that the operator should be aware 
of the approximate penalty on take-off 
power incurred by the use of any given 
mixture. It might be added here that 
prior to the use of torquemeters for air- 
plane performance testing, results in 
take-off and rated power performance 
were very erratic and flight analysts were 
under the necessity of using an average 
of a large number of tests in order to 
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obtain a reasonably accurate result. The 
use of torquemeters, analyzers and flow. 
meters made it possible to duplicate 
(with reasonable accuracy) any test 
made at an earlier date. On account of 
overheating with lean mixtures and 
power loss with rich mixtures, it is nec. 
essary to carefully control the mixtures 
of all carburetors in operation in order 
to obtain uniform take-off performance 
from all planes in the fleet. 

Because the power varies considerably 
from the start of the take-off until climb. 
ing power has been established, the whole 
sequence has been treated as one opera- 
tion in determining the total amount of 
fuel consumed during the take-off opera- 
tion. An average of several tests on a 
DC-3 equipped with two 1,100 h.p. en. 
gines having carburetors set at 112 f/a, 
shows that the average take-off con- 
sumes 25.5 Ibs. or 4.2 gallons of fuel. In 
estimating the required fuel capacities, 
operations departments of some airlines 
use a round figure of 10 gallons for all 
ground operations and take-off. From 
the foregoing analysis, points A, C, D 
and E total 36 lbs. or six gallons. It would 
appear that 10 gallons is allowing a very 
adequate margin for reserve and for ad- 
ditional ground holding in all weather 
where engines may be idled for as much 
as 40 minutes prior to take-off. Under 
fair weather conditions, the payload of 
the ship could be stepped up about % 
Ibs. if this round figure of 10 gallons 
were reduced to six gallons total con- 
sumption between the time the tanks are 
topped off prior to flight until the power 
is reduced for cruising climb after take- 
off. 

F) Cruise Cis: Most of the air- 
lines allow more power for cruising climb 
than for cruising level operation as this 
phase of the operation extends over a 
shorter time and it is desired to get the 
plane to cruising altitude in the shortest 
reasonable time. Allowable climbing 
power varies from 65 per cent to 70 per 
cent of maximum engine take-off power 
among the airlines. Climbing airspeeds 
used vary between 110 and 125 m.ph. but 
normally are about 65 per cent of the 
cruising speed. This reduced speed de- 
creases the cooling blast for the engine 
and consequently requires additional 
cooling by use of rich mixtures. A sur- 
vey of the airlines shows that climbing 
mixtures vary between .54 and .59 |b./ 
b.h.p./hr. which corresponds to .082 to 
.090 f/a. In general, it appears that users 
of cowl flaps can use slightly leaner mix- 
tures for climbing operation than the 
users of installations with fixed gap 
cowls. 

On routes where the average flight is 
about 45 minutes, block to block, and 
where cruising altitudes are relatively 
low, the cruising climb operation offers 
little opportunity for fuel savings, as fre- 
quently the climb is completed within a 
few minutes after take-off. However, on 
the longer schedules where the climb 
continues for 15 to 20 minutes, climbing 
consumptions offer good possibilities for 
reducing yearly consumptions of fuel. 
Looking further into the future towards 
planes which will fly at altitudes above 
20,000 feet, climbing consumptions will 


(Continued on page 124) 
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Here’s More Fire-Power to You, Sergeant! 


The lighter the plane, the greater can be its fire-power. Every 
pound saved in airplane construction therefore becomes a vital 





.p-h. but . down to the small pursuit or trainer, are made with Boots all 
t of the Precious Metal : 
ore ve metal, self-locking nuts. On a heavy bomber, this means a saving 


> engine Because Boots Self-Locking Nuts 
dditional are lighter, they save hundreds 
A sur- of tons of strategic metal. The 
Tr * Anchor Nut (shown in cross- Boots all-metal nuts are not only lighter, but literally “outlast 
| = to section above) is the type of the plane.” 
iat users Boots Nut most commonly used 
ner mix- on military planes. It operates 
han the on the familiar Boots self-locking “Rol-Top” Self-Locking Nut is winning a wide acceptance 
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Specially developed for motor application, the new Boots 
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BOOTS AIRCRAFT NUT CORPORATION & GENERAL 


OFFICES, NEW CANAAN, CONNECTICUT 
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Heard this one about 
the traveling salesman ? 


It’s about a post-war traveling salesman who made calls on customers 
in six different towns in one day—and the one he saw at 4:30 in the after- 
noon was 600 miles away from the city where he ate breakfast! After the 
war, such lightning covering of sales territories will be commonplace. Any 
salesman will be able to do it—flying in his own plane! 

That plane may be a roadable, folding-wing monoplane; it may be a 
helicopter; or perhaps a type as yet unheard of. But whatever its shape, 
chances are it will be powered by a light, economical Franklin engine. For 
43 years the genius of Franklin engi- 
neers has produced ever-finer air-cooled 
engines. Franklins were used by every 
major producer of light planes before 
the war. Today they are serving in Army 
and Navy warplanes. And already 
Franklin engines have powered the 
leading experimental types—the fore- 
runners of the private-owner planes 
soon to come. Look for Franklin power 
in your post-war plane. 


AIRCOOLED MOTORS CORPORATION 
SYRACUSE, NEW YORK 
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unitian Jake- 
A “Marauder” 


gets away on AEROLS* 


Far superior to similar Axis planes, Martin's B-26 
bomber, called the “Marauder,” has established 
an enviable record in the North Africa campaign. 





















Equipped with Aerols, the “Marauder” takes off and 
lands readily on the unfavorable terrain of Tunisia. 


In today’s global war, Aerols are also serving on 
every other front, on every type of plane. From the 
steppes of Russia to emergency fields in the South 
Sea Islands, Aerols are contributing to the achieve- 
ments of American aircraft. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION e . CLEVELAND, OHIO 
Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 


eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
‘ and buses, and Cleveland rock drills for mining and construction work. 


I ae oF 
aes = ttt 





*THE SHOCK ABSORBING UNITS ON AN AIRPLANE’S LANDING GEAR; THE NAME 1S DERIVED 
FROM THE WORDS “AIR” AND “OIL” —THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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RYAN STANDS FOR 
MILITARY TRAINING! 


i, 


Ls 


WANT TO PUNISH an airplane? 
Turn it over to a bunch of 
student fliers. Let them prac- 
tice take-offs and landings—six 
an hour for a couple of thou- 
sand hours! Re-design it for 
still greater efficiency. Then 
give it to the boys again. Re- 
Peat this process with several 
ships, and you’ll end up with 
the makings of a good primary 
trainer! 

That, in brief, is the story 
of the Ryan PT-22, currently 
training thousands of pilots, 
without a single serious struc- 
tural failure! Because of its 
Peacetime concentration on 
building trainers and using 
them in its own flying school, 
Ryan could proceed under war 
conditions to immediate mass 
Production of trainers of 
proved merit. 

Ryan went on from there to 
develop its recent PT-25 plas- 
tic-bonded plywood trainer, its 
YO-51 “Dragonfly” liaison 
plane ., . to become, through 
this development of specific 
planes for specific wartime 
jobs, one of the “names we 
must never forget” — one of 
America’s permanent factors in 
the production of planes for 
war and for peace! 





What's the best airplane? 
We hope we've helped show 
that there “aint no such ani- 
mal’”’, that each plane is a ma- 
chine designed to do a specific 
job. The same thing applies to 
parts of a plane too—there’s no 
single most important part. 
But the combination—the team 
of parts—can be no better than 
the parts themselves. Here at 
Roebling, we build aircraft 
control cord as though it were 
the only vital part. John A. 
Roebling’s Sons Company, 
Trenton, New Jersey. 
Branches and Ware- 
houses in Principal MOEBLING) 
Cities. : 
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*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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offer even greater opportunities for im- 
proving the general fuel economy of the 
airline. 

Climbing mixtures are always based on 
the requirements of the hottest cylinder. 
Cylinder head temperature distributions 
nearly always vary considerably from 
head temperature distribution in cruis- 
ing level flight. Usually, the top cyl- 
inders of a radial air-cooled engine are 
hottest in climbing operation. If suitable 
cowling can be obtained to effect better 
cooling of the top cylinders in climb, it 
will be possible to lean climbing mixtures 
and effect a substantial saving in fuel 
consumption during climb. 

G) Cruise LeveL AND Descent: Since 
cruising level flight and the descent are 
usually made at the same power, they 
will be dealt with under the same head- 
ing. These phases of the operation offer 
the greatest possibilities for an over-all 
savings in fuel consumptions. Cruising 
level and descent comprise from 60 per 
cent to 80 per cent of all airline engine 
operation and consequently more time 
and effort have been expended on obtain- 
ing economical consumptions for this 
phase of engine operation than for any 
of the others heretofore mentioned. 

H) ENGINE IDLING: Engine idling con- 
sumptions in pounds per minute prove to 
be so small in quantity that slight allow- 
ances have been made for this quantity 
in the taxiing consumptions and engine 
run up consumptions. The one case 
where engine idling amounts to an ap- 
preciable figure is the infrequent oc- 
currence where a plane is held for some- 
times as much as 45 minutes in thick 
weather, awaiting its turn to take off 
from the airport of departure. The air- 
lines usually allow about 10 gallons extra 
in the tanks for departure when this con- 
dition is anticipated. 

I) PROPELLER DYNAMIC BALANCING: An- 
other item of fuel consumption that 
comes into the over-all picture is that 
consumed in dynamic balancing of pro- 
pellers. This operation is made only on 
engine and propeller installations with 
3:2, 16:9, and 2:1 gear ratios. The opera- 
tion is conducted once or twice in the 
engine overhaul period and consumes 
on an average about 25 gallons for bal- 
ancing both propellers on the DC-3. 

There are two methods being used at 
the present time by the airlines for ad- 
justing carburetor mixtures in flight. 
The first is by manual adjustment of mix- 
tures to the desired fuel air ratio suitable 
for the power being used and the air- 
speed of the particular flight. The sec- 
ond method is by automatic mixture ad- 
justment by use of a load, temperature 
and altitude compensating carburetor. 
This first method has the advantage of 
being sufficiently flexible so that the pilot 
can adjust the mixtures to the particular 
conditions of flight and to the needs of 
the engine for cooling as regards cylinder 
head temperatures. This method re- 
quires some attention by the pilots to ad- 
just the mixtures for the varying condi- 
tions of flight in order to obtain the de- 
sired minimum fuel consumption. With 
two pilots in the cockpit of a twin-en- 
gined transport, this method has worked 
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out very well and has resulted in a reg. 
sonable average yearly fuel consumption, 
Prior to the use of constant speed pro- 
pellers, the fixed pitch or two-position 
propeller gave a rough indication for 
mixture setting by carefully noting the 
change in r.p.m. in steady flight at any 
given altitude of the airplane as the mix. 
ture was leaned out from full rich and 
also by keeping cylinder heads close tp 
desired temperatures. When constant 
speed propellers came into use, this 
method was no longer usable and the 
Cambridge analyzer was adopted for an 
indicator of carburetor mixture settings, 
(To be concluded next month) 





Another Record Falls 


gery don’t stand up for long today 
when airplanes are being developed 
faster and being used more than ever 
before. Recently another record was 
broken—Capt. Joseph H. Hart, Jr., a Pan 
American Airways master pilot, com- 
pleted 12 crossings of the Atlantic in 
nine days, 15 hours and 40 minutes. The 
previous record, also made by Hart, was 
six trips in a little over nine days. 

“Passengers and cargo had to be car- 
ried and we did it,” explained the stocky, 
35-year-old pilot. “All the hops were 
made without incident ... I can’t give too 
much credit to my crew, the mechanics 
who worked on the Clippers and the men 
who loaded them so quickly—they’re the 
ones who made the record possible.” 

The route of his trips covered three 
continents leaving from LaGuardia Field 
and ending in—Europe. Perhaps the 
captain’s flight set a commercial record, 
but long and record breaking flights are 
being made by the Army’s Air Trans- 
port Command and other military and 
civilian pilots whose deeds must remain 
a guarded military secret for the dura- 
tion of the war. 


RAF Slang 


HE boys of the RAF, in their odd mo- 

ments of leisure, create slang. Here are 
the latest additions to the British Air- 
men’s “Slangtionary”: 





——— 


"TE TAO oaccsaos something badly done 
“bombphleteers. pamphlet dropping flyers 
“to be browned off” .......0060..60 fed up | 
"ED TOG GIN oo cancsesecs down at sea 
ci ee get going 
NE nic UotesGusecuanmadeonese cockpit 
MME -siccbicgucmacasncavaesee cockpit 
oe hide in clouds 
“quick squirt” .. short machine gun burst } 


“ s ” 
sausage machine 
“shot down in flames” . 


pom-pom gun 


“stationmaster” .......... C.O. of station 
6, pene ne epi eae get ready 
“Some Det” ..o.sccccsccsacess to crash 





CAB Appointee 


ESSE W. LANKFORD has become di- 

rector of the CAB’s Safety Board. He 
replaces Jerome Lederer, who resigned 
to become executive assistant, Airline 
War Training Institute. 


severe reprimand | 
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The Ever-Present 


CO-PILOT 


of American Fliers 


r odd mo- 
Here are 
ritish Air- 








badly done The thorough instruction received as a fledgling is the superior flying skills that make American fliers the scourge 
ping flyers American flier’s unseen co-pilot on every flight. The accu- of the Axis and bring them back to fight again. / 
... fed up mulated skills and experience of seasoned flight teachers The qualifications of Anderson civilian instructors for this 
ywn at sed are transferred to his brain and muscles. When he takes to vital work are not only a thorough knowledge of what to 
. get going the air, it's with a highly developed flight sense, well on the teach but the much rarer gift of knowing how to teach. 

. cockpit way to mastery of any situation, any emergency. 


... cockpit Co-operating closely with the U. S. Army Air Corps, : 
le in clouds Anderson Air Activities instructors are training fighter and 
e gun burst bomber pilots for service . . . imparting to cadets the lene 
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Address Correspondence to ANDERSON AIR ACTIVITIES, Chester Field Mc- 
Bride, Mo: Home Base: General Mitchell Field—Cudahy, Wise. 
Branches at Fond du Lac and Antigo, Wisc. 


CONTRACTORS TO THE U. S$. ARMY AIR FORCES 
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Send for book, ’’Craftsmea 

in War Production“ describ- 

ing and illustrating Lyon 
plants and equipment. 


@ Backed by 43 years’ experience ucts now being manufactured include r 
in fabricating sheet metal... over two Aijilerons, Rudders, Elevators and Ammu- | 
years’ on special war products...our nition Boxes in aluminum... Vertical 
new Aircraft Division offers production Fins, Stabilizers, Elevators and Carbu- 
facilities to aircraft manufacturers forin- '©tF Intake Valves of Cromolley Steel. 

’ . Other types of aircraft parts within the 
creasing output of aluminum and steel igen pages 
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This modern, completely equipped Phone, wire or write fer detailed in- 
Aircraft Division is supervised by men formation on Lyon facilities applicable 
specially trained in aircraft plants. Prod- to your aircraft parts requirements. 
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You OUGHT TO FRAME IT 


N RESPONSE to the above historic order 
for fuel “not less than 95 -octane,” Shell’s 
Research Laboratories did the “impossible” 
—supplied the U. S. Army Air Corps with 
1,000 gals. of Iso-octane, to make the first 
100-octane aviation fuel ever produced in a 
commercial quantity. Fuel that has given 
our air arm added punch, extra reach. 


Although the quantity of 100-octane fuel 
turned out by all American refiners has been 
greatly multiplied since Pearl Harbor, Shell 








is maintaining its former position in the 
total production. 


In fact, the majority of the country’s lead- 
ing plane and engine manufacturers are 
using Shell Aviation Fuels. Preference for 
Shell Aviation Products prevails among 
many aviation training schools, transport 
lines and airports. 


Farsighted airport operators will find 
Shell’s wartime popularity a profitable peace- 
time asset. 
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Tennessee's Airwomen 
(Continued from page 47) 








of Omlie and McDonald, they shook their 
heads. 

“Something is bound to break loose,” 
they commented. 

What did break loose was a plan to 
have 10 women pilots descend on Nash- 
ville to begin postgraduate work in the 
theory and practice of teaching flying. 

Phoebe Omlie, echoing her own and 
McDonald’s sentiments, stated about the 
plan: 

“We need a new appraisal of women in 
war, particularly in aviation. The whole 
program of women in war work always 
gets distorted by excess publicity, until 
you can’t see the jobs for the women, 
uniforms and window dressing. I’m 
eager to add here that it is not the fault 
of the women, either. The first women 
in the factories had to smear grease on 
their faces and pull their hair down to 
satisfy the art editors of the newspapers. 
Later, as each new and different job for 
women opened up, the photographers 
dressed it up and the writers elaborated 
upon it, until we hardly know today 
what the important jobs are. 

“Naturally, the dashing, uniformed, 
woman pilot of a roaring warplane is go- 
ing to get more attention (and photog- 


raphy) than her flight instructor sister, 
just as the uniformed volunteer gets 
more publicity than her coveralled sister 
at the factory workbench. Just as nat- 
urally, however, women are finding their 
proper places as instructors, the position 
women have filled better than men for 
generations.” 

To make sure that they weren’t talking 
through their hats, they first sent letters 
of inquiry to flight school operators 
throughout the south, asking if they 
would use women instructors. 

The answers were unanimous: 

“Give us women instructors who are 
qualified and we'll cry for more.” 

Intending at first to pick only women 
from Tennessee, Mrs. Omlie accepted ap- 
plications from neighboring states “just 
in case.” 

In setting up standards by which to 
choose the final 10, Mrs. Omlie worked 
on the theory that the old gripe about 
“the low ratio of good pilots to the num- 
ber of women trained” was partially 
true, but only because no systematic 
method of selecting had been used be- 
fore. 

Mrs. Omlie and McDonald appointed a 
selection committee composed of an edu- 
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“My parachute failed to open! . . . The burning plane is rushing toward me!... 
What will | do? Can I save myself? Tune in tomorrow at the same time! .. ." 
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cator, a psychologist from the Army Air 
Forces classification center, members of 
the State Bureau, a housewife and a 
flight instructor to take care of flight 
checks. 

The applications required that the pi- 
lots be single or, if married, that their 
husbands be in active military service, 
that they hold a private license or better, 
preferably with over 120 hours of flying 
time, and that they agree to instruct 
wherever or whenever the Bureau de. 
cided to place them. 

In return the Bureau promised them 
62 hours of flying, 216 hours of ground 
school instruction, 162 hours of flight in. 
structors ground school, a hard eight 
hours of work a day for six days a week 
for 12 weeks, uniforms, food and an 
enormous old southern colonial house for 
a dormitory. 

On September 13, 15 of the applicants 
came to Nashville to be interviewed by 
the selection committee and receive flight 
checks. 

When the sun went down that day, the 
last weary girl—her head whirling with 
such questions from a psychologist as, 
“Teli us how you would bake a cake” 
and such orders from a flight check pilot 
as, “Do me a two-turn right spin’~ 
crawled out of a plane at Gillespie Air- 
ways. The next day the committee an- 
nounced that only six of the girls had 
passed the stiff examination. That left 
four needed to go to meet the pre-deter- 
mined quota. 

The Omlie-McDonald pair then took 
the 220 “just in case” applications from 
other states and spent a week finding 
four women pilots who could qualify. 

The immediate problem was one of 
housing and staffing a house. A vast old 
colonial home sat on the hill near Gilles- 
pie Airways, where the flight school was 
to operate. Property of a southerner 
whose family fortune disappeared with 
slavery, the house offered a piano with 
a honky-tonk tone—a fireplace in every 
room, dirt in every closet and not much 
else. 

Mrs. Omlie had less than a week to 
clean and furnish the place. Help was 
hard to get and equipment harder. Up 
went the Omlie shirt sleeves and down 
went the Omlie knees as she dug into the 
junk in closets and corners and helped 
the slow paper hangers slap on paste. 

When the first girls arrived they found 
the house not quite finished and Mrs. 
Omlie still on hands and knees. She 
looked up and grinned through the 
grime: 

“See what I mean, girls? 
glamour in this business.” 

Came the problem of bedding and beds. 
Priority officials, knowing little of the 
program, said, “No beds.” Finally after 
wires to Washington and many visits to 
merchants who didn’t have anything and 
couldn’t get anything, she found one who 
said: 

“Come on down, but you won't like 
what I’ve got.” What he had turned out 
to be some plain wooden cots with more 
sag than spring. Mrs. Omlie took them. 

Blankets, the storekeepers said, were 
out of the question. Putting on an al- 
most house to house canvass Phoebe 


There’s no 
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BREEZE SHIELDING CONDUIT 
... Tough, Flexible, Long-lived . 


REEZE Flexible Shielding Conduit is being produced in ever-increasing quantities 
for the fighting forces of the United Nations. Used in conjunction with Breeze 
Fittings, this Flexible Conduit is designed to meet varied shielding requirements 
in installations ranging from PT boats to aircraft. From its background of years of 
experience in the field, Breeze has acquired the knowledge to solve shielding 
problems of all kinds — knowledge which is reflected today in the high standards 


of Breeze design and manufacture. 


BREEZE CORPORATIONS, INC. © NEWARK, NEW JERSEY 
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learned that the state prison had some 
extra blankets. 

“For fear a crime wave would break, 
I worked fast,” she said, “and got the 
blankets.” 

After that it was simple to unearth a 
matron with “three sons in the service 
and a desire to help,” a competent secre- 
tary, a “Gone with the Wind” Negro 
cook named Lizzie and a Negro houseboy 
called Jim. 

Into this southern setting came the 
modern, business-like young women— 
bringing compasses and protractors, flight 
computers and log books. Walls that 
once echoed to flirtatious laughter now 
resounded to wails of, “Gosh my eights 
were terrible today!” 

Before the school got underway, the 
operating team ran into the very short- 
age they were trying to overcome— It 
was impossible to hire an instructor who 
could teach all the ground school classes. 
They had to assemble a complete faculty 
which would cover the entire curricu- 
lum. Whereas it was impossible to hire 
a man who had a thorough knowledge of 
meteorology, aircraft, navigation, engines 
and Civil Air Regulations, the girls on 
graduation were masters and competent 
teachers of these subjects. 

The group can be used as a yard stick 
for women pilots. It showed that ages 
vary from 20 to 33 years; that average 
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height is 5 ft. 4 in. and that good 
looks are above average with blue eyes 
and brown hair predominant. Two are 
married and all but one of them gradu- 
ated from CPTP courses. 

At 6:45 in the morning the clang, clang 
of the old plaritation bell in the yard 
awakened them. In 15 minutes they 
were on the dewy lawn ready for morn- 
ing calisthenics, led by 20-year-old Jen- 
nie Lou Gower, former assembly line in- 
spector at the Nashville division of Vul- 
tee Aircraft, Inc. 

After 15 minutes under her direction 
they were ready for breakfast, for which 
they were allowed 45 minutes. 

Another 15 minutes was devoted to as- 
sembling books and marching to the field. 
There were one or two laggards in get- 
ting started. Capt. Elizabeth Hall repri- 
manded them. The girls discipline them- 
selves. A first captain is appointed who 
in turn appoints a co-captain. The cap- 
tain serves for a week when the co-cap- 
tain succeeds her and names another co- 
captain. 

Marching in line, the girls are under 
the command of Mary Elizabeth Pigg of 
Nashville. Mary is an old hand at drill- 
ing, having acquired 30 hours of military 
drill with the Civil Air Patrol. 

Arriving at the field, 45 minutes was 
allotted to class work on aerodynamics. 
Then came a 15 minute recess and an- 
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other 45 minutes of classroom work in 
meteorology. From 10 to 11:30 they 
scattered, some in the shops; some on the 
line, gassing ships; some in the offices or 
flight clearance desks. One girl was fly- 
ing dual and another solo. The flying 
was done mostly in 60 h.p. Aeroncas. 

From 11:30 to one o'clock it was back 
to the dormitory again for a lunch con- 
sisting of as many yellow vegetables as 
possible (for the eyes) and all the milk 
they could drink. In addition they could 
drink milk at any time during the day. 

The afternoon schedule followed the 
same pattern with another alternate flight 
and shop-work period from one to three 
o'clock; class work on engines and navi- 
gation until five o’clock; recreation pe- 
riod from five to six o’clock; dinner from 
six to seven, and study from seven until 
nine with lights out at 10 o’clock. 

Once a week they had a check-up by a 
doctor. On Saturday nights and Sun- 
days they were free to go where they 
pleased as long as they were back by 
“lights-out” time on Sunday night. 

This program—entailing the menial 
labor of hoisting a gas hose, sanding old 
dope off wings, running daily line checks 
on aircraft, tearing motors down—had no 
room for glamour girls. These women 
had the good judgment to use their rest 
hour for group relaxation and fun. 

Sitting on the end of a long couch be- 
fore the fireplace, Dorothy Swain, of 
Asheville, N. C., drew the strains of 
“Sweet Sue” from her guitar. She 
learned about aircraft at the Piper Air- 
craft Corporation in Lock Haven, Pa, 
where she ferried planes. 

Serious-eyed Cora McDonald sat 
dreaming in a corner. Holder of a BS. 
degree in aeronautical engineering from 
Mississippi State, she was formerly an 
aeronautical engineer at Bristol Aircraft 
Company in Bristol, Tenn. She learned 
to fly in a CPT program at Mississippi 
State. 

Mrs. Elizabeth Hall of Lexington, Ky, 
was born in Landour, Mussoorie, India. 
She came to America only eight years 
ago. She had never seen an airplane 
until she came to America. When she 
entered the instructor’s school her log 
book showed 150 hours. 

In a lull in the music, a pert little girl 
opened her mouth and her eyes grew big. 
Emmy Whittington Hall was off on one 
of her nightly ghost tales. Emmy is from 
Hot Springs, Ark. 

Mrs. Helen Johnston, whose flying hus- 
band is Maj. Lyle F. Johnston, com- 
manding officer of the 127th Observation 
Squadron, Tullahoma, Tenn., sat quietly. 
She has over 300 hours in the air. 

Martha Childress of Columbia, Tenn, 
was another CPT trainee. With a BA. 
degree at Vanderbilt University she took 
CPT training there. Later she married 
and is now Mrs. J. D. Kooken. 

Lucille Biggs Kuntz of Martin, Tenn, 
shook her red curls calmly. A graduate 
of the University of Tennessee, she taught 
school and helped run Gull Dove Air- 
ways at Martin. 

Jennie Lou Gower, the baby of the 
group, attended Cumberland University 
Margaret Wakefield graduated from Van- 
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The skin of freedom’s teeth 


When free America first struck back at 
totalityranny, Boeing Flying Fortresses* 
put teeth in our aerial offensive . . . 
smiting the enemy with death from the 
substratosphere. 


In the photograph above, you see the 
aluminum “skin” that covers the wings 
of the Boeing B-17. To speed the out- 
put of the thirty-two-ton Fortresses, 
aluminum alloy sheets were needed of 
greater dimension than it is practical to 
manufacture. 


On the machine pictured above, de- 
veloped by Boeing tooling engineers, 
standard aluminum alloy stock is auto- 


matically spot-welded into “super-sheets” 
up to 14 feet wide and any desired 
length. Many times faster than flush- 
riveting, the Boeing automatic feed spot- 
welding tables make 65 controlled welds 
a minute, enabling Boeing to meet the 
extremely high U. S. Army requirements 
while maintaining quantity production. 
And the elimination of rivets reduces 
“drag” and increases speed in flight. 


This is merely one of more than 
100,000 special tools and templates de- 
veloped by Boeing for the faster produc- 
tion of the Flying Fortress. Like many 
other Boeing-developed tools, it has 
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been widely adopted by major aircraft 
manufacturers throughout America. 


And tooling is but one of more than 
twenty-five different fields of engineer- 
ing activity at Boeing . . . fields which 
might seem, to the uninitiated, a far cry 
from Flying Fortresses, Stratoliners,* 
globe-girdling Clippers and other Boeing- 
designed and Boeing-built airplanes. 

It is this diverse skill and experience 
in manufacturing, tooling, engineering 
research and design which will some day 
make the phrase “Built by Boeing” a 
hall-mark of better products for free 
men in a better world. 


DESIGNERS OF THE FLYING FORTRESS + THE STRATOLINER * PAN AMERICAN CLIPPERS BOE ING 


"THE TERMS ‘*FLYING FORTRESS’* AN 


*STRATOLINER'’ ARE REGISTERED BOEING TRADE-MARKS 
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derbilt University. She was a teacher. 
Only one near-catastrophe threatened 
the venture. That was when part of the 
Second Army, maneuvering in Tennes- 
see, camped on the hill next door. And, 
shades of Icarus!, the dorm didn’t have 
shades. Priorities came across in a hurry. 
Phoebe Fairgrave Omlie needs little 
introduction to either the aviation world 
or to laymen. Her exploits as a para- 
chute jumper on her fifth ride in a plane, 
as a wing walker for Fox Moving Picture 
Company in the “Perils of Pauline,” as a 
pilot, as the wife of Vernon Omlie, who 
taught her to fly, and as the subsequent 
partner in one of the greatest aviation 
marriages of all time, are history. 
Vernon and Phoebe flew wherever they 
could find a field big enough in which to 
sit down. Prophets and preachers in a 
day which thought of aviation as “barn- 
storming tomfoolishness,” they flew and 
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went broke and flew again. Even as 
early as 1926, they tried to put aviation 
ground school instruction into the high 
schools of Tennessee. Only now has 
Phoebe seen that dream come true. Ver- 
non was killed in a plane crash in 1936. 

Percy McDonald is an attorney in 
Memphis. If there is a non-paying job 
in the community, he is sure to hold it. 
His interest in aviation has always been 
on a nonprofit basis. He helped get the 
appropriation for the present municipal 
airport at Memphis. Largely through his 
efforts the state bureau now regularly 
makes allotments to improve the airports 
of the state. 

Last year he and Col. Herbert Fox, di- 
rector of the Bureau of Aeronautics, put 
aviation into Tennessee’s public schools 
by buying 10,000 model kits and distrib- 
uting them to the schools. This gave 
Tennessee children a head start when it 
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came to building models for the Navy 
Department. 

As for the future of the trainees in the 
Research School, they were asked for 
long before they finished training and 
passed tests for instructor’s rating. One 
school in Florida asked for all of them, 
but was told that three were already 
placed. 

The Tennessee Bureau of Aeronautics 
has now decided that their next service to 
the war effort, and to the promotion of 
aviation, should be to urge a nationwide 
women’s instructor training program, 
based on their experience. They have 
therefore urged the Appropriation Com- 
mittee of the Senate to include an item of 
$2,500,000 in the 1943 Supplementary Ap- 
propriation for the training of 500 other 
women pilots throughout the country 
within the next six months. 

END 








Dead Reckoning Navigation 


(Continued from page 66) 





course so that the plane can be climbed 
to altitude and settled down on course. 
We are on a typical flight from Colum- 
bus to Cincinnati, O. After take off from 
Port Columbus and climb to desired alti- 
tude, we fly the plane directly over the 
point of departure, which is a race track 
near Grove City, and head it along the 
compass heading, 237°, which is shown on 
the card. This compass heading will hold 
us on course—if there is not drift. At the 
point of departure, we record the time 
in the “depart” column and start the stop- 
watch if one is available. For the next 
few minutes we just concentrate on fly- 
ing a steady compass heading and main- 
taining speed and altitude. We note by 
checking land marks passed, whether 
drift is right or left of the course and 
about how much. The plane seems to be 
following the 9° right drift line so that 
line is the track. We record the amount 


of the drift in the drift column of the 
card, and figure out what the new com- 
pass heading will be after we alter course 
back to the left 18°, or twice the amount 
of the drift. Our new compass heading 
will be 219° in order to get back to the 
desired track. We enter this item on the 
card on the A/C-S/C line in the “comp” 
column. After three or four minutes 
more have elapsed, we notice that we'll 
pass over the town of Range, O., and de- 
cide to alter course at that point. When 
exactly over this landmark, we stop the 
stop-watch, alter course 18° to the left, 
and record the elapsed time and the time 
of departure from A/C. We are now at 
the point A/C (alter course) on the card 
and chart. We are careful to alter course 
to the left if drift has been right. 

When we are settled down on this new 
heading after altering course, we can be 
sure that it will carry us back to the in- 
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"The old fellow sez he's neutral and all 
he wants to know is if the flood is over." 
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tended course in 10 or 15 minutes, and 
we have an opportunity to compute the 
ground speed of the first leg. The elapsed 
time is more accurate if taken from the 
stop-watch than if taken from the “de- 
part” times as recorded on the card. We 
should note this time to the quarter of a 
minute. We measure the distance on the 
chart from “dep” to “A/C,” find it to be 
21 miles, and record it in the column pro- 
vided. Then, with a speed-time-distance 
computer, we figure out the ground speed. 
With this done, we have one side (side b, 
Figure 1) of the triangle of velocities ac- 
curately determined. So with the aid of a 
navigational computer, the direction and 
velocity of.the wind can be determined. 
First, however, it is necessary to put the 
true heading and true airspeed on the 
computer. The altitude and temperature 
are recorded on the card and the cali- 
brated airspeed is corrected for these two 
values to give the true airspeed. The 
true heading is already on the card for it 
was the true heading steered, so with the 
two sides of the triangle accurately de- 
termined, we can compute the third side 
—the wind. With a knowledge of the 
wind force and direction, the heading to 
steer in order to remain on course can be 
figured with the computer. 

During the time that we have used for 
these computations, the plane will prob- 
ably have gotten back to the intended 
course which is at Milledgeville, O., so 
we will set course. This point is recorded 
on the card along the line labeled S/C. 
After setting course, the plane should fol- 
low the intended course on to Cincinnati 
almost exactly. The first try at this sys- 
tem may be disappointing, but after a 
few times the accuracy will be amazing. 

In case no computer has been used, the 
course must be set using the drift ob- 
served in the flight from “dep-A/C.” In 
this case the direction and velocity of the 
wind is not known, but the drift in de- 
grees is known. Inasmuch as the drift 
angle does not always equal the wind 
correction angle, the plane may not stay 
exactly on the intended course after set- 
ting course. 

END 
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Dependable power gives life to the wings of our 
fledgling flyers. The unprecedented safety record of 


America’s training schools is dye in no small part to 









the unsurpassed dependability of America’s trainer 
planes — many thousands of which are powered with 


Continental Red Seal Engines. 


The mothers of America who have sons in our fight- 
ing forces should know that skilled Continental 
workers have placed dependability above every 


other feature of performance. 


POWER TO WIN 





| Awarded to the 
ided Detroit and Mus- 
.» SO | kegon Plants of 


Continental Motors 
Corporation for High 
Achievement. 









[antinental Motors [orporation 
Aircraft Fngine [Jivision 
MUSKEGON, MICHIGAN 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATION 




















The Aircraft Owners and Pilots Association, 
with Service Headquarters in the Michigan 
Square Building, Chicago, Ill., is a non-profit 
organization formed and composed of non- 
scheduled aircraft pilots and/or owners ex- 
clusively. The AOPA operates with a full- 
time professional staff and is the largest group 
of civilian pilots in the world. The views and 
statements of opinion contained in this column 
are those of the Arcraft Owners and Pilots 
Association and not necessarily those of FLY- 
ING. This column is edited by the staff of 
AOPA for its members and other interested 
parties. Special releases of a more confi- 
dential nature are additionally sent each 
month to all registered members. 











GENERAL call to arms was sounded 

last month by the AOPA to all non- 
scheduled pilots and friends of aviation. 
The AOPA staff is vigorously opposing 
a number of bills proposed in the legis- 
lative halls of several states. 

It is truly an epidemic of legislationitis. 
And it is not, in our opinion, good legis- 
lation but some more of the create-a-job, 
tax-the-pilot, obstruct-aviation variety of 
perennials that seem to pop up every 
spring. 

Now that a great majority of young 
America has gone across the seas, it is 
perhaps the idea of many sponsoring 
groups that they can railroad these bills 
through the state legislatures with little 
or any opposition. AOPA is dedicated to 
the proposition of voicing the opinions of 
its membership, whether they are here 
in the country to represent themselves or 


Des Moines, la., Unit combats unfavorable state legislation. 


whether they are abroad fighting under 
the country’s flag. 

We believe the sponsors of many of 
these bills should be shamed for even 
proposing them at this time. But it is not 
enough to shake our finger at them and 
utter the word “unpatriotic.” Powerful 
cliques are busily engaged in the business 
of bringing new state aeronautical com- 
missions into being, creating or increas- 
ing state gas taxes, creating “pork bar- 
rel” state regulatory organizations which 
merely serve to duplicate the work now 
done by the Civil Aeronautics Admin- 
istration (and greatly confuse the whole 
issue), but worse than all these groups 
are proposing heavy yearly taxes (some 
call them “fees”) against pilots and air- 
craft. An example of the latter is H.B. 
404 in the State of Iowa which, in the 
opinion of the AOPA, if passed would 
usher private aviation back into the dark 
ages. 

A more complete discussion of this sub- 
ject will appear in the AOPA Member- 
ship Bulletin. All readers, whether 
AOPA pilots or just plain aviation enthu- 
siasts, are urged to check on their own 
pending state legislation and to co-oper- 
ate with AOPA in stamping out all traces 
of this threatened scourge. 


The Big Two 


The two principal pillars of non-sched- 
uled aviation today are represented in 
the Civil Air Patrol and the CAA War 
Training Service, although it must not be 


Left to right are Dr. 


S. M. Sawdey, June Braun, Morris Mandelbaum, Jr., John P. Jones and C. Edwin Helm. 





forgotten that thousands of airplanes stil] 
are being operated throughout the U. §, 
by individual corporations and owners, 
many of Whom have been obliged to use 
“private” aircraft in conjunction with 
their travels and in furthering the war 
effort, due to the increasing difficulty in 
obtaining space in regular airliners. 

A few weeks ago we expressed con- 
cern over rumors regarding the Civil Air 
Patrol to the effect that it might be “of- 
ficially retired.” We expressed hope at 
that time that such retirement might take 
the form of a reorganization and revamp- 
ing to place CAP more directly unde 
military control. 

It now has been admitted by reliable 
Government sources that a reorganization 
plan which would place CAP under the 
Army is in close prospect. Members wil] 
be kept informed of these developments 
as they transpire through the medium of 
the monthly AOPA Membership Bulletin 
or a special edition of “Cockpit Clatter,” 

Lists are now being published indicat- 
ing where the new Navy program and 
the Army cadet and reservist programs 
of the WTS will be located. This pat- 
tern has developed with very few minor 
exceptions along the lines prophesied by 
AOPA. It has been tough going for small 
operators whose programs have not been 
renewed and who have, therefore, been 
obliged either to sell out or to consoli- 
date into larger units. Chief benefits 
have been clarification of priorities for 
aircraft and engine parts and a stabiliza- 
tion of the WTS program. It is hoped 
that careful training curriculums will be 
established and that the CAA War Train- 
ing Service will not jeopardize its good 
start by overstaffing its headquarters at 
the expense of field organizations. 


Des Moines AOPA Unit Rejuvenated 


Sparked into action by recent introduc- 
tion of unfavorable state legislation in 
Iowa, one of AOPA’s oldest units has 
again sprung into action under the able 
leadership of C. Edwin Helm, its presi- 
dent. 

It is truly indicative of the American 
spirit to see AOPA groups throughout the 
country respond to a call to action. It is 
reassuring to see their spontaneous de- 
sire to maintain their priceless American 
heritage. 

We picture herewith (with our con- 
gratulations) a portion of the Des Moines 
AOPA Unit as of last summer. AOPA 
pilots everywhere are grateful for the re 
cent activities of the Des Moines Unit in 
vigorously denouncing detrimental avia- 
tion legislation in their state. 


Members in Service 


Last month’s AOPA’s Members in 
Service scroll rose way above the 50 
mark. We are proud of this “scroll of 
honor.” We are making every effort to 
have it complete. It is again published 
this month in its entirety in the AOPA 
Membership Bulletin. If you know 0 
an AOPA pilot in the military services 0 
the U. S. or an allied nation, you ar 
urged to forward the information to the 
AOPA National Service Office so that 
proper recognition may be extended. 

END 
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REPUBLIC AVIATION CORPORATION 





FLYING 





“THUNDERBOLTS. . . Across the field 


and out of sight in a matter of seconds, 





Republic P-47 squadrons, in thunderous flight, 
streak to battle. Such speed and power mark 
a new epoch in high-altitude fighter combat 
. . . portend the final purge from the skies of 
the emblems of piracy. 


REPUBLIC AVIATION 


REPUBLIC FARMINGDALE, L. L, NEW YORK 
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FREE 7-DAY OFFER! 


Motor's New 


Explains Every Repair 
Job on Every Model of 
All Trucks —1936 
Through 1942 including 


GASOLINE ENGINES 
Autocar Hercules 
Buda Inter- 
Chevrolet national 
Continental Lycoming 
Dodge Mack 
Ford Reo 
GMC Studebaker 
Hall-Scott Waukesha 

White—White Horse 


DIESEL ENGINES 
Buda GMC 
Hercules Cummins 
Mack Dodge 

Hesselman Engines 
Waukesha 


DIESEL FUEL 
INJECTION SYSTEMS 
American  Ex-Cell-O 
Bosch GMC 
Cummins Timken 


FUEL SYSTEMS in- 
cluding Fuel Pumps, 
Carburetors, Carbu- 
retor Governors, Air 
Cleaners; ELEC- 
TRIG SYSTEMS 
including Distribu- 
tors, Magnetos, 
Generators & Regu- 
lators, Starting Mo- 
tors & Switches; 
TRANSMISSIONS 
covering all units 
from 2-speeds to 10- 
speeds, Clutches, 
Rear Axles, Torque 
Dividers, Transfer 
Cases, Universals, 
Steering Gears, 
Brakes, Pow- 
er Brakes, 
Air Brake 


Systems 


Gives Step-by-Step Instruc- | 
tions for Overhauling ALL 
TRUCKS ~1936 to 1942! 


UST completed—the only 
book of its kind! Based on 
all the official truck manu- 
facturer’s manuals and clare 
ified for quick, 
Covers both Diesel and gas- 
oline engines—all models 
built from 


ready use, 


1936 through 
1942. Hundreds of pic- 
tures and diagrams. 
Complete charts and 
specification tables. 
Over 300,000 impor- 
tant facts you must 


know about tune-up | 


and repair. Scores of 
helpful hints and 
ideas for replacing 
parts TODAY so 
that you can keep 
America’s trucks 
ROLLING! Sturdy, 
waterproof binding; 
size 8144 x 11 inches, 
Warranted to contain 
every single essential 
fact you need to do 
ANY job. Special Ref. 
erence Index makes it 
easy to find the an- 
swer to anything at 
once, 


ANYONE CAN USE IT! 


Makes the ordinary me- 
chanic an expert; helps 
the expert save time 
and money. Already be- 
ing used by schools, U. 
S. Armed Forces, scores 
of fleet owners. Avail- 
able only through 
MoToR Book Dept. 


IMPORTANT NOTE 
TO FLEET OWNERS 


Special discounts are of- 
fered for quantity pur- 
chases. If you decide to 
order in quantity now, 
we bill you later at dis- 
count prices. Same re- 
fund guarantee. 


SEND NO MONEY! 


Simply fill out coupon 
below. Mail it today and 
@ copy of MoToR’s up- 
to-the-minute New 
Truck Repair Manual 
will be sent to you at 
once for 7 days’ Free 
Examination, 


Published by MoToR, The Auto- 


motive Business Magazine, | 


Desk 1585, 572 Madison 
Avenue, New York, N. Y. 


FREE 7-DAY TRIAL 


MeToR BOOK DEPT., Desk 585, 572 Madison Ave., N. Y. 


Rush me MoToR’s New Truck Repair Manual. If 
Q. K. I will remit $2 in 7 days, and $2 monthly for 3 





35 in all.) Otherwise I will return book in 7 days. 


ee Plus 35c shipping charge with final payment. 


‘oreign price $11, cash with order.) 


WAME 


ADDRESS__ 
GITY. 


OCCUPATION & EMPLOYER_ 


__ AGE. 


STATE 


SAVE 35c! Check here if you enclose $8 (Foreign 
$11) with coupon. We then pay 35c costs. Same 7-< 


day return privilege. 
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Lightnings in Africa 











| (Continued from page 25) 


left engine was knocked out by an Italian 

soldier firing a tommy-gun on the 
ground. Both Lusk and Carlton had to 
limp home with Lieutenant Butler watch- 

ing out for them and navigating at the 
same time. But the boys got back with 
their damaged ships intact. 

Another example of single-engine 
| performance by the P-38 occurred when 
| Capt. W. P. Moore of Sacramento, Calif., 
| who wears the Distinguished Flying 
Cross and Air Medal, shot down a giant 
| flying boat over the Mediterranean. 
Captain Moore was on an escort mission 
with bombers seeking out shipping in 
the Mediterranean when he fired upon 
a six-engine Blohm & Voss Bv-222 flying 
boat. [This is a new German long-range 
transport and reconnaissance type. Ac- 
cording to British sources its six engines 
|are 1,000 h.p. air-cooled BMW’s. Wing 
span is approximately 150 feet, length 
about 120 feet. Maximum speed is said 
to be 200 m.p.h., cruising, 170. Its range 
is reported to be 4,400 miles. At first 
glance, the Bv-222 looks a good deal like 
the British Short Sunderland.—Eb.] 

Captain Moore attacked the huge ship 
about 50 feet above the water. The plane 
caught fire and crashed almost imme- 
diately. Estimated passenger capacity of 
the flying boat was 200 troops, and it 
appeared to be heavily loaded. 

Almost at the same instant that Cap- 
tain Moore shot down the Italian trans- 
port, he was attacked by enemy fighters. 
They got in a burst that knocked out his 
left engine and also destroyed his hy- 
draulic system. Moore warded off fur- 
ther attack and continued on one engine 
with the American bombers until re- 
turning to his base. Upon reaching the 
home field, Captain Moore had to em- 
ploy the manual hand pump to lower 
his landing wheels. This is a job that 
| requires approximately 400 strokes—and 
a stroke is comparable to the stroke used 
in rowing a boat. Moore couldn’t hold 
up his arm when he finally got down. 

Still another single-engine experience 
was reported by Capt. Charlie Earnhart 
of Lebanon, O., now missing in action. 
Captain Earnhart was on a strafing mis- 
sion to Gabes, where he destroyed two 
enemy planes on the ground and strafed 
ground installations and guns. 

His ship was struck by cannon fire 
from the field and a shell exploded in 
the cockpit, inflicting cuts and shrapnel 
wounds in Earnhart’s left leg. At the 
same time his left motor was shot out of 
|commission. Earnhart headed back to 
| his base, manipulating the plane on one 
| motor while administering his wounds. 
| He even went so far as to apply a tour- 
| niquet, and any good first-aider knows 
| this is no simple job under normal con- 
| ditions, let alone while flying a P-38 
|on one engine. Captain Earnhart was 
| later awarded the DFC, the Silver Star, 


| Order of Purple Heart and the Air 
| Medal. 
| As for criticism that the P-38 is a 


death trap because the pilot cannot bail 
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out, I can only say this is so much non- 
sense. We found that in combat every 
pilot who had to hit the silk did so 
without any trouble whatsoever. 

Bailing-out can be accomplished by 
the pilot either by rolling the plane over 
on its back and falling out or by pulling 
the ship up into a stall and jumping out 
between the booms and elevators just 
as the plane starts to spin. 

Lieutenant Carlton, who now wears 
the DFC and Air Medal, discovered still 
another way of getting out—and certainly 
one of the most unique ways experi- 
enced by any of the boys during our 
stay in England and North Africa. 

We were in England when Lieutenant 
Carlton was ordered up to intercept a 
Junkers Ju-86, high-altitude photo- 
graphic ship. Carlton’s plane iced up in 
a solid overcast and fell off into a steep 
dive. The indicated air speed was 600 
m.p.h. Carlton decided to leave the ship 
at 25,000 feet. He tripped the canopy 
release, unfastened his safety belt—and 
the next thing he knew he was floating 
through space. Apparently a vacuum 
sucked him right out of the plane, and 
without injury to him other than a 
slight shaking up. Lieutenant Carlton 
explained later his only discomfort was 
in floating down through the overcast 
for 12 minutes, and trying to figure out 
his estimated time of arrival “somewhere 
over England.” 

In North Africa, another member of 
our squadron was escorting bombers on 
a mission over Sfax. His ship was hit 
by flak and caught fire in mid-air. The 
pilot, whose name I can’t reveal, simply 
rolled the ship over on its back and 
bailed out from 1,500 feet. 

I also had occasion to bail out one day. 
Six of us were strafing tanks when we 
were attacked from above by 16 German 
fighters. The first I knew about the at- 
tack was when the fellow flying on my 
left was shot down. Immediately I 
pulled the ship up into an Immelman, 
which brought the plane out above the 
fighters tailing me, and headed in the 
opposite direction. 

It was useless for the enemy to fol- 
low because the radius of their turn in 
a loop or Immelman would have brought 
them out well below me. When I rolled 
the plane over and out of the Immelman, 
I found myself in the midst of another 
enemy flight. There was a Messerschmitt 
in my sights and I shot it down with one 
quick burst, but immediately I discov- 
ered three enemy planes on my tail. 

I put the maneuvering flaps down in an 
effort to get away, only to have a cannon 
shell hit the flaps and make them jam 
in that position. When this happened, 
the best speed I could get was not suffi- 
cient to enable me to outdistance them 
and by this time I was separated from my 
flight. 

Although I tried to maneuver out of 
range, I couldn’t do so because of reduced 
speed. Finally they succeeded in hitting 
the left engine and it burst into flames. 
At this point I was only 50 feet above 
the ground. I pulled the plane up into a 
stall because I knew I had to get out. 
To crash land at this particular point 
over the terrain would have been fatal. 
As the ship stalled at about 500 feet, I 
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We made them at the request of thousands of reserve officers, who were 

accustomed to the superior fit, comfort, and wear of Florsheim civilian 

= styles. When called up for active duty, they helped us design a special 

last to meet all Military specifications: straight inside line; extended rubber heel; arch- 
cradling shank, and seamless, chafeless quarter-linings. This last is now reserved exclusively for 
Florsheim Military Styles . . . the shoes worn today by more Army, Navy, Marine, Air Corps, 


and Coast Guard officers than any other Quality line! Military Style illustrated above, $11. 


WRITE FOR THE ADDRESS OF YOUR NEAREST FLORSHEIM DEALER OR STORE 


THE FLORSHEIM SHOE COMPANY e CHICAGO ¢ Manufacturers of Fine Shoes for Men and Women 
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jumped out through the booms and eleva- 
tors just as the plane fell into a spin. 

Fortunately, I landed behind our lines 
and, with the help of the Arabs and 
French, I managed to make my way back 
to base. Next time, however, I'll pull the 
rip cord of the chute a little sooner. Fly- 
ing pieces of metal from the plane en- 
tered my body, but did no serious dam- 
age. 

These examples of single-engine oper- 
ation and bailing out in combat, regard- 
less of the circumstances, should prove 
heartening to P-38 pilots on the verge of 
leaving this country for action against the 
enemy. 

The P-38 was designed, as you may 
know, as an intercepter and high-altitude 
ship. But we soon discovered that if we 
were to get into combat in North Africa 
we had to fly at altitudes below 12,000 
feet. There was far greater action at 
lower levels, and certainly there were 
more ships to attack. This put us on the 
offensive and was far more advantageous 
than entering combat by first warding off 
an enemy attack from above. 

Our motto in the Air Forces is: “The 
sooner you start shooting, the better!” 
We always try to remember that the 
other fellow has much the same thought 
in mind, and since we are his idea of a 
target this motto is not one to be for- 
gotten. 

We were constantly looking for some- 
thing to pick off, such as the German 
Junkers Ju-88 and Ju-87. These were 
more plentiful at lower levels and were 
seldom to be found above 15,000 feet. 


FLYING 


Therefore, despite the design of the P-38 
for high-altitude fighting, we had to come 
down to lower levels to find a target. 

Our low-level work included the straf- 
ing of trucks, tanks and columns, or any- 
thing else we could find. One day I 
wound up in a rather ticklish position, 
but once again the P-38 proved its worth 
and came through in grand style. 

We were strafing trucks and tanks at 
low altitude, when our commanding offi- 
cer of the Blank Fighter Squadron was 
shot down. A pill box got him, and as 
I looked back to identify the crashed 
plane the tail of my ship hit a telephone 
pole. The plane whipped over on its back, 
no more than 20 feet above the ground. 
I immediately kicked full top rudder and 
full left aileron, and this rolled me back 
into a right bank position. The ship 
trembled all over and sort of bounced 
crazily along through space. By holding 
full left aileron I retained this position 
and kept the plane fiying at about 50 feet 
above the ground. I thought for a while 
I was a goner. 

Finally I put the flaps down and this 
proved just what was needed to gain 
control of the plane, pick up altitude and 
return home. The flying speed had been 
greatly reduced by the accident and I had 
to hang on to the wheel for dear life, the 
plane vibrated so badly. 

Other ships in the squadron saw I was 
in trouble, and I succeeded in telling them 
over the radio what had happened. As I 
headed for home, the rest of the squad- 
ron circled over me constantly and 
warded off any enemy attack. It was 360 
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He wants to know our normal rate of climb 


and the maximum manifold pressure of the engines!" 
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miles back, or a two-hour trip at my re- 
duced speed. When I finally landed, the 
pressure I had been forced to exert on 
the wheel had caused large blisters to 
break out on my hands. I was also drip- 
ping wet from sweat. But I owe plenty 
of thanks to that P-38 and members of 
the squadron who furnished me protec. 
tion going home. I'd never have made it 
without them to help me. I don’t mind 
saying I was scared to death when the 
plane hit that pole. Incidentally, the pole 
was knocked to smithereens. 

Since returning to the United States, 
I am constantly being asked how the P-38 
stacks up with the Focke-Wulf and Mes- 
serschmitts. My answer is that, due to 
the P-38’s greater speed, we capitalized 
on that speed to come in and make a 
quick attack, then climbed to regain posi- 
tion for another attack. In doing this we 
achieved far better results than would 
have been possible in attempting to turn 
and dogfight with single-engined ships, 

Nearly any single-engined ship can 
turn inside a twin-engined one if given 
the opportunity, consequently our tactics 
were based upon the fact that we had 
greater speed than the German planes, 
We always flew in units with teamwork 
between flights of four to afford us pro- 
tection against attack and place us in 
position to go on the offensive. 

The smallest flying unit was a two- 
unit element. We found it better for per- 
sonal safety never to attack individually, 
but always fly with at least a unit of two 
ships. With this as a basic unit, we de- 
vised our tactics accordingly. 

In most cases our flights (a flight com- 
prises two two-ship elements) would fly 
almost abreast, each looking back across 
the tail of the other flights. This afforded 
complete protection from the rear in that 
we could see and turn towards any at- 
tack from that direction. 

When attacking enemy planes, espe- 
cially fighters, we enjoyed our greatest 
success in chasing them down to ground 
level. Using our overtaking speed to 
good advantage, we nearly always were 
able to either shoot down the enemy or 
leave him in very bad shape. One thing 
we had to adhere to when attacking in 
this fashion was to have some of our 
planes as top cover to protect us against 
rear attacks while concentrating on our 
own offensive. 

This top cover was not always avail- 
able, however, and at such times we had 
to remember “to look out the back way 
before going down the front way.” The 
Germans often sent decoys down to draw 
some of us in pursuit, and then sent in 
others to take on the remaining planes in 
combat. Usually they planned this so that 
we were greatly outnumbered. 

Whenever we started combat at a dis- 
advantage, our first action was to ward off 
the enemy with a quick turn into the di- 
rection of the attack. Immediately after 
this maneuver we attempted to climb for 
altitude to deliver a return attack. If the 
situation was such that this was not pos- 
sible, our flights would maneuver into 
abreast positions, which proved to be our 
best defensive order of flight. In this way 
we could continue safely until we were 
able to maneuver in such a way that the 
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THE GREMLINS 


“Aircraft landing gear is no place for gremlins,” 
is the way we figure it. 

So from the design board, right through the re 
search, metallurgy and test departments, into manu- 
lacture and out onto the fields and runways of the 
world, Hayes Aircraft Wheels and Brakes are giving 
ours and allied forces reliability, easy maintenance 

and around-the-clock readi- 
ness for action. 

The big inertia wheel you 
see here, giving the gremlins 


Representatives : 


HAYES 


HAYES INDUSTRIES, INC. 


Western . 
Eastern 


AIRCRAFT WHEELS 





the heave-ho, is a “laboratory airport.” Here simu- 
lated landing conditions for all speeds and loadings; 
for wheels and brakes for all types of ships— 
trainer to cargo and bomber—are in test day and 
night. Here we accumulate performance records 
equivalent to long periods of operation. 

With our famed Hayes Expander Tube Brake, as 
with all our wheels and brakes—our job is supply- 
ing aircraft designers and builders—and our army 
and navy air forces—with combat-proved equipment 
for accurate ground control. 


. Airsupply Co., 5959 W. 3rd St., Los Angeles. 
. J]. Henry Reisner, Hagerstown, Md. 








AND BRAKES... _— 


Home Office: JACKSON, MICHIGAN, U. S. A. 
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advantage of the next combat would favor 
us. 

Too much stress cannot be placed on 
having “the advantage of the moment” in 
combat. Every fighter pilot must be ready 
to ward off attacks when at a disadvan- 
tage and always take immediate offensive 
action when certain of his advantage. 
The uppermost thought in a pilot’s mind 
should always be to complete his mis- 
sion successfully, whether it be bomber 
escort, fighter sweep or reconnaissance. 
Upon completion of his job, he must con- 
centrate entirely on getting back to his 
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base. Stooging around, especially in 
enemy territory, without any definite 
purpose in view has always brought un- 
happy results. 

The P-38 has proved its worth as an 
all-around fighter by performing effec- 
tively on long-range missions, either pro- 
viding fighter protection for bombers or 
putting on a surprise attack on ground 
forces well behind enemy lines. The only 
disadvantage, if it can be called that, was 
the discomfort forced on the pilot by be- 
ing strapped to his seat for five or six 
hours at a time. 
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Needless to say, at such times we keen. 
ly envied the bomber boys, who could 
always move around a little and even 
exercise if they so desired. All we could 
do on such trips was wiggle our hands 
and ears. But would we trade places 
with the bomber pilots? The answer to 
that is an emphatic: “Hell, no!” 

All of which adds up to: “Once a 
fighter pilot, always a fighter pilot.” And 
frankly, that’s the way I feel about it 
I'll take fighter duty and the P-38 every 
time. 

END 








Guinea Pigs Grow Wings 


(Continued from page 59) 





for me. I’m a square peg trying to squirm 
into a round hole—a mud hole at that.” 

Ugh! Mud! My name, apparently. 
Me—the guy who had come to save the 
Air Force by helping to break the critical 
basic instructor bottleneck. 

Too old to be a cadet, hungry for some 
aerial spot in the war, I'd tried first for 
the Ferry Command, egotistically imag- 
ining my 200 Cub hours was some stuff. 
It wasn’t. I did manage to catch a CPT 
(now WTS) secondary instructor re- 
fresher, bounced speedily from it to a 
Chicago Army check ride in a big, growl- 
ing 450 h.p. BT-13A. 

I remembered vividly that check ride. 
I'd taken one look at the BT’s dazzling 
instrument panel—at the three-pronged 
throttle quadrant with its unfamiliar 
mixture control and prop pitch knobs; 
at the gauges, flap handles and gadgets 
—and promptly started to claw my way 
back to the ground. Patient, understand- 
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"The telephone company ain't gonna like this, bud!" 


ing Capt. Richard Lively, traveling check 
pilot, gently pushed me back into the 
cockpit. Somehow I staggered through 
the check and an Army physical. 

“Report in Enid, Okla., in five days,” 
I'd been told. “We need you badly.” 

I had visions of comfy quarters, a quick 
and easy instructor refresher, a quicker 
commission and the life of Riley, teach- 
ing World War II’s No. One heroes—fly- 
ing cadets. 

And here I was, deep in mud, plunked 
into a bare, unfriendly barracks, con- 
fronted by Lord knows what. 

But I was also 900 miles from an Indi- 
ana home, wife and job. I had my name 
on a civil service contract. Besides, any 
job deserves a try and I didn’t intend to 
spin out without taking a whack at it. 
Furthermore, I knew there were other 
civilian pilots like myself at the field. 
They’d also taken the tests in Chicago. 
I'd have company, at least. 


“A 














Footsteps clattered swiftly along the 
corridor and six feet of rushing man hur- 
tled into the cold room. I also swooned 
with joy. It was Kenny Tiegs, young 
lively machinist with whom Id taken the 


CPT refresher at Curtiss-Wright in 
Milwaukee. 
“Hi,” Ken said, offering his hand, 


“Glad you finally arrived. We're going 
to be roommates. Good!” He plunked 
some books on the desk and started tear- 
ing off his snappy cadet uniform. Two 
minutes later, clad in athletic shorts and 
shoes, he rushed to the door. 

“Can’t stop now,” he shouted. 
thenics. See you at mess.” 

The whirlwind departed and I looked 
to Private Mason for enlightenment. He 
grinned apologetically. “Things are run 
on a pretty fast schedule,” he explained. 

“So I see,” I replied wryly. 

Private Mason, a former cadet, was 
coach, instructor, educator, advisor and 
father-confessor for a dozen civilian pi- 
lots who had been propelled abruptly into 
the Enid school. He explained the sched- 
ule I'd have: 

“Reveille is at 6:20; roll call 10 minutes 
later; breakfast is at 6:55; classes from 
7:55 to 10:20; athletics from 11 to 12. 
Dinner is at 12:20. You'll fly from 1:30 
to 6:20. Retreat is at 7, followed imme- 
diately by evening mess. From 8 to 10 
you're confined to quarters unless you 
need barbering or wish to attend a post 
movie. Taps is at 10.” 

“When,” I asked thoughtfully, “do you 
make your bed, clean up, shave, write 
letters, study?” 

“In between.” 

We spent the rest of that muggy day 
buying uniforms—the regular cadet garb 
—insignia, shoe shine kits, blitz cloth (for 
shining brass), towels, toilet articles and 
whatnot. 

Simultaneously Private Mason began 
my education. I learned how to make 
bed, dust, shine and clean—prompting 4 
mental note never to complain agall 
about Mrs. S’s housework. Private Ma- 
son showed me the bulletin board, daily 
and weekly schedules, “gig” sheets and 
community bathroom. He saw me a 
signed to a flight and section, taught me 
how to salute and, more important, whom. 
He dressed me properly by mid-after- 
noon and surveyed his handiwork witha 
critical eye. ' 

“You look fine,” he said—but I think 


“Calis- 











1, 1943 


e keen- 
0 could 
id even 
ye could 
r hands 
> places 
swer to 


‘Once a 
t.” And, 
‘bout it. 
38 every 


long the 
nan hur- 
swooned 
3, young, 
aken the 
right in 


is hand, 
’re going 
plunked 
ted tear- 
m. Two 
norts and 


“Calis- 


I looked 
nent. He 
s are run 
>xplained. 


adet, was 
visor and 
vilian pi- 
uptly into 
he sched- 


0 minutes 
isses from 
11 to 12. 
from 1:30 
red imme- 
m 8 to 10 
inless you 
end a post 


y, “do you 
ave, write 


nuggy day 
cadet garb 
z cloth (for 
rticles and 


son begal 
to make 4 
rompting a 
slain again 
‘rivate Ma- 
yoard, daily 
sheets and 
aw me as- 
, taught me 
tant, whom. 
mid-after- 
work with a 


but I think 





ee ee 





May, 1943 FLYING 141 





An Exceptional Opportunity in ENGINEERING 
for Young Men 16 and 17 Years of Age 


HIGH SCHOOL GRADUATES . . . here’s the opportunity you have been 


SPARTAN offers You... 


—New advanced facilities which make 
SPARTAN an ideally equipped engineering 
school... 


looking for . 
career! 


. « an opportunity to finish your education for a real lifetime 


—A fine engineering building (pictured 
above) designed especially for training 
aeronautical and airline maintenance en- 
gineers—one of the most modern to be 


You can learn aeronautical engineering or airline maintenance engineering 
at SPARTAN School in 16 months—under the most advantageous conditions 
available at any aviation school in America. Then you'll be of far greater 


value to your country when and if you are called to military service. You'll 
also place yourself in line for the grades and ratings accorded technically 
trained men. 

As an experienced Aeronautical Engineer after the war, you'll be in the 
vanguard of those who will enjoy a prosperous lifetime career in the great 
peace-time aviation industry. Don’t let victory find you unprepared. 

Train now for YOUR engineering career in aviation . . . at SPARTAN, the 
“University of Aviation.” Mail the coupon for full details. NEXT SEMESTERS 
START MAY 24th and AUG. 2nd. 


SPARTAN  Scnou oF atronarics 


DIVISION OF SPARTAN AIRCRAFT COMPANY 


SOS SSS SS SSS SSS SS SOC en eee2eaag 


CHECK COURSES YOU PREFER: a 


found at any aviation school in the 
ae 


—Thorough specialized study and person- 
alized instruction by experts... 

—A wealth of practical experience to 
qualify you with a knowledge of shop 
procedure and equipment. 


—Training that is highly respected by the 
aviation industry. 





Ispartan School of Aeronautics— 
| eptain Maxwell W. Balfour, Director. 





Address Dept. F53, visa, Okiahoma O Commercial Pilot C Aircraft Assembly 1 
Send me your new Catalog, describing in detail the SPART I have checked ing tution © Aittine Piet sey eo 
aad en y g, describing in detail the SPARTAN courses | have checked, also stating tuition — Commercial Flight C Airline Service (A&E) J 
i ving expenses. Instructor Mechanic 
NIE cars gig pins 5 ped A Rae ws Abode Semana cine mae teauuuaveeids oa AG@.cccccoce C Aeronautical Engineering () Private Pilot Course i 
Address C- Airline Maintenance CD Airline Communications 
merece secce cece vcesccsccsecccsccns TOCECEPTETeTeTCrrTrrrrrrrrr rrr rrr rr rrr rrr rT rr Engineering () Weather Forecasting 
"l PWC O Ce recccccccccncececcceescecoceceeeese occesceeececs N00 06000490000688008 O a Soe C Instrument Technician 
pa : echanic C) Women’s Instrument 
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his grin was forced. My shoulders and 
chest sagged from nine years of wrestling 
a newspaper typewriter. My middle con- 
tained an eight-pound roll of surplus. 
I'll bet I looked fine. 

After evening mess I met the other ci- 
vilian pilots: Carl Hickman, my other 
roommate, blond, square-jawed, kindly 
Minnesota amateur flyer who had left a 
good name band to fly for the Army; tall, 
dark, handsome, sardonic Walt Blandford, 
Louisville, Ky., youngest of us all (22) 
but the veteran in experience—2,300 hours 
in everything from Cubs to tri-motor 
Fords; Louis LeChien, young, wiry for- 
mer CPT instructor at Pittsburg, Kan.; 
tall, husky Ed Snyder, Peoria, Ill., news 
photographer who flew as a hobby; El- 
don Schueler, another CPT instructor 
from Austin, Minn.; Ralph A. Weaver, a 
Fort Wayne, Ind., salesman who had ac- 
cumulated 200-odd flivver hours; John 
Miller, 41-year-old granddaddy of the 
bunch, a little, roly-poly, merry man 
whose effervescent good humor and gags 
pulled us from the doldrums many times; 
E. B. Murray, Chicago, former locomotive 
engineer, a shade younger than Miller; 
John H. Bos, 30, tow-headed, good-hu- 
mored Battle Creek, Mich., flyer, and 
Doug Johnson, 25, slim, frail, lively, one 
of Blandford’s former Louisville students. 

Johnson examined me _ soberly—but 
there was a merry twinkle in his eyes. 

“Welcome, guinea pig,” he said. 


FLYING 


“Guinea pig? I don’t get it!” I replied. 

“You will,” he chuckles. “We’re the 
first civilian class. No one knows quite 
what to do with us. But you'll get ac- 
customed to it.” 

Johnson was right. The CP’s (civilian 
pilots) took their confused status in stride 
with everything else. The first week was 
hard. Disorganized and uncertain, we 
fought the clock all day. Gradually we 
mastered the schedule and found more 
time for the greatest Army pastime— 
griping. 

Sure we griped! It was healthy as well 
as fashionable. We griped every day— 


-but on Tuesday we’d forgotten Monday’s 


gripes, and on Wednesday, Tuesday’s had 
faded away. That’s why griping is an 
important pastime. It cleanses the spirit 
and boosts morale. At least, it did for us. 

Since we would teach basic training, 
the Army had decided we’de take the full 
course first, including ground school and 
military formations. It would give us an 
insight into the whole lives of the cadets 
we would teach, not just their flying 
problems. And it would teach us the 
military fundamentals we’d need later as 
officers. 

The schedule was swift, jam-packed 
and unyielding—exhausting physically, 
but refreshing mentally. The days tum- 
bled over each other. No longer beset 
by the myriad little woes and worries of 
civilian life, with everything carefully 
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scheduled and planned for us, we found 
it easy to fling ourselves into the job in 
hand, do it and reach hungrily for the 
next day. 

Our civil service jobs paid us well— 
$300 a month. Regular hours, good 
healthy food, wise exercise and a driving 
schedule put a tingle in body and spirit, 
We slept like babes at night, absorbed the 
hot Oklahoma sun—it stopped raining 
after a week—and found ourselves in un- 
familiarly excellent condition. 

It was a satisfying feeling, enriched by 
the knowledge we were training for a 
valued and vital job. 

Don’t get me wrong. It wasn’t entirely 
rhapsodies and rosebuds. The civilian 
program developed so quickly the Army 
was little better prepared for us than we 
were for the Army. There were fum- 
bles—on both sides. But they were un- 
important, never on the goal line. We 
survived. So did the Army. 

We were part and parcel of Cadet Class 
42-I, except. that we had upper class 
privileges from the first, which meant 
five extra precious minutes to make all 
formations, and relief from the hazing— 
since stopped in cadet training—to which 
our classmates were subjected by the 
men of 42-H. 

Happy-go-lucky Johnny Bos disliked 
upper classmen who hazed the cadets of 
42-I and he was quick to discover that 
the hazers weren’t quite sure how to 
handle the strange civilian pilots who 
looked and dressed and acted like cadets 
—but somehow weren’t. Bos soon found 
a way to haze the hazers—much to the 
delight of his suffering classmates. 

One day a cadet alongside Bos “popped 
off” in ranks. Instantly an upper class- 
man whirled and growled: “Who said 
that?” 

“T did, sir,” said Bos naively—before the 
startled cadet could admit it. The upper 
classman glared at Bos balefully, then 
turned away. 

Another time an upper classman, fail- 
ing to note the CP in Bos’s name tag, 
hazed him in ranks with: 

“When did you shine that brass, mis- 
ter?” 

“When did you shine yours, mister?” 
Bos replied sweetly. The hazer spotted 
Bos’s name tag then and hurried away. 

The cadets, hazed unmercifully, loved 
him. And to a man, the civilian pilots 
found the cadets marvelous. Perhaps 
you've heard of cadet honor. It’s a treas- 
ured tradition among these embryo fly- 
ing men. Every foot locker in Barracks 
9 could be opened with the same key. 
Yet personal articles were as safe as a 
Flying Fortress over Germany. Well- 
mannered, poised, courteous, these fun- 
loving, sky-loving heroes made grand 
friends. 

What little gloom and dissatisfaction we 
accumulated, we lost each day on the fly- 
ing line. There, for five hours, we es- 
caped the strict military formality and 
stiffness of barracks life. When not fly- 
ing, we could lounge with luxurious lazi- 
ness in the spacious stage house, cement- 
ing cadet friendships, bulling, hangar fly- 
ing or, if we wished, studying, writing 
letters or practicing on the code machine. 

(Continued on page 146) 
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MEN FROM NON-ESSENTIAL OCCUPATIONS 


to train for non-combatant jobs in the field of aviation 


AN OPPORTUNITY for married men with families who 


face an immediate readjustment in occupation... 


WHO NEED an income above the average to maintain 
their home, family and obligations... 


TO LEARN aircraft instrument maintenance, calibration 
and overhaul... 


To accept a responsible position with Ford... Martin 
Aircraft... Bell Aircraft ...Pan American...or with 
one of the many other leading manufacturers and air- 
lines who have already asked us for more men than 


we can possibly train in months to come. 


OR CHOOSE a career in Civil Service as an aircraft in- 
strument technician at one of the Civil Service manned 
air bases. Our training qualifies you for these posi- 
tions. Civil Service requires NO EXAMINATION of 
FURTHER EXPERIENCE from graduates. 








NATIONAL RECOGNITION 


Graduates with leading companies and at air bases the 
world over. Eighty-five percent of the school facilities 
are used for training instrument technicians for the Army 
Air Forces Technical Training Command and Air Ser- 
vice Command. School is approved by Civil Aeronautics 
Administration as a certified repair base ( No. 1537) 
—registered by the Illinois Department of Education. 


* 
Because of war training activities, only 15 civilian 
students a month can be accommodated...so investi- 
gate now. 

Evening classes permit daytime occupation. Don’t 
wait till your job is put on the “non-essential” list. 
Write today, to learn of the opportunities in this well 
paid branch of Aviation science. Age is no handicap— 
Send now for catalog describing training,costs, terms, etc. 
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Or we could sprawl in the sun beneath 
our tall, spidery control tower, watching 
the blue and yellow Vultees land with 
the regularity of dripping water, or pry 
their way into traffic for a takeoff. Traf- 
fic was unending, and at first I felt like a 
native of Shangri-La standing at Chi- 
cago’s State and Madison at 5:30 pm. I 
couldn’t believe so many ships could get 
in and out of a field without locking 
wings. On rare occasions they did—but 
not once seriously. The field maintained 
an unbelievably low accident rate. 

The flying line was, indeed, a zestful, 
refreshing daily tonic—especially as we 
grew to know and like the big Vultees, 
to thrill at the throaty snarl of their 450 
h.p. motors. Instead of a huge, fright- 
ful beast, we found the ship a solid, sta- 
ble plane with plenty of zip and go, a 
pleasure to fly once its temperamental 
quirks—touchy excess control stalls and 
sharp torque—had been mastered. 

The days fled. We finished transition 
time and began the full instrument course 
given cadets in basic. Then came forma- 
tion, cross-country, acrobatics, night 
work, cross-country and formation. 

Johnny Miller and E. B. Murray, older 
than the rest of us, found the high-speed 
going rough, both on the flying line and 
in barracks. Both felt they were better 
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fitted for other work. Their resignations 
were accepted. Carl Hickman had a part 
interest in a Minnesota airport that sud- 
denly obtained a large CPT program. He 
was needed there and the Army released 
him readily, since he would still be teach- 
ing flying. 

Influenza hit slender Doug Johnson 
hard and the flight surgeon suggested 
that he abandon the program and regain 
his strength. He did—subsequently en- 
listing as a Navy instructor. Bos’ wife 
became critically ill, necessitating a major 
operation. Bos obtained leave—but re- 
turned six weeks later to complete his 
course. 

All but five of the guinea pigs finished 
the basic course. We bade sad goodbyes 
to our cadet classmates of 42-I who went 
on to advanced training. 

Having finished basic, the married men 
among us were allowed to live off the 
post. Single men were transferred to of- 
ficers quarters. We zipped through three 
swift weeks of a 60-hour instructor-re- 
fresher that polished up our rough spots, 
bolstered our instrument time, gave us 
longer cross country training and time in 
the Vultee’s blind back seat. Meanwhile 
we breezed through an officers’ school 
and filled out many of the precommission 
forms. 
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Three months and 12 days after I ar- 
rived, I had my first students. Nervous 
as a mother hen, I clucked them through 
the first day, the next and the next. 

“Just keep a jump ahead of your first 
students,” Lieut. Walter Hamberg had 
told us in the instructor school. “You’| 
learn plenty from your first class. After 
that you'll be an old timer.” 

He had summed it up neatly, we found. 

I don’t think one of the “guinea pig” 
civilian pilots, now second lieutenants jn 
the Army Air Forces, would trade places 
with anyone—unless it be the boys flying 
overseas. Least of all, they have no de- 
sire to return to civilian flight instruct- 
ing. 

The work is exacting, but not too dif- 
ficult. We average about four hours fly- 
ing a day. We have at our disposal the 
world’s best equipment for continuing 
our own training. The comradeship of 
Air Force officers is unmatched. 

There’s a lot, too, in that pair of silver 
wings over our left breast. We’re proud 
of those wings—every bit as proud as a 
graduating cadet. 

Being “guinea pigs” wasn’t exactly a 
picnic, but we derived a rich satisfaction 
in knowing that from our class the Army 
and we learned a great deal. : 

END 
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constitute the authority through which 
squadrons are affiliated and adult officers 
appointed. 

2. Administration of Air Cadet Squad- 
rons will be handled through RCAF com- 
mand headquarters. 

3. Training objective will be the equiv- 
alent of the ITS course of the RCAF 
with a syllabus amended to meet this 
standard. 

4. Grants: In addition to the existing 
government capitation grant of $1 a year 
per senior cadet there will be an annual 
maintenance grant of $1.25 per uniformed 
senior cadet and a band grant of $2 a 
year per instrument. 

5. Equipment will be issued free to 
squadrons as soon as available. Issue 
will include: .22 cal. rifles, ammunition, 
targets, Morse signalling apparatus, un- 
serviceable engines, airframes, aircraft 
recognition charts, stretchers and blan- 
kets for first aid, pieces of airframes, 
over-age engines and other items. 

6. Publications already in use as man- 
uals of instruction will be retained and 
new manuals will be issued by the RCAF 
in armament, aircraft recognition, map 
reading, navigation and mathematics. 

7. Examinations will be provided by 
the RCAF through liaison officers. 

8. Uniforms will be manufactured in 
quantity by the RCAF and issued to 
squadrons on a deferred payment basis 
of $2.50 per uniform cash with order and 
$3 at the end of each six-month period. 
Estimated cost complete, $14.50, tax ex- 
tra, f.o.b. Ottawa. 

9. Summer training courses at RCAF 
stations will be held for both officers and 
senior cadets. Officers will be able to 
become better qualified in the subjects 


they are teaching and cadets will make 
up for any lack of training during their 
year of instruction. During their stay 


officers and cadets will be guests of the 
RCAF. Officers’ training will be previous 
to that of cadets’. 

10. Communications in all matters of 
administration and training will be di- 





pt 


eet oot 
Pilots of World War |, such as H. P. Ills- 
ley and R. B. Hall (above) lead cadets. 





rectly with RCAF command headquar- 
ters. On League matters squadrons will 
still communicate with League headquar- 
ters in Ottawa. 

Under this plan the major task seems 
to have been transferred to the RCAF, 
but air force officials insisted that it 
should not be so. 

“You civilians on the national board, in 
provincial committees and in local com- 
mittees of the Air Cadet League have 
still a tremendous job to do,” Group Capt. 
H. P. Crabb, director of manning, RCAF, 
told the League. 

“If people in the League do not con- 
tinue to form new units, they are falling 
down in their duties,” he declared. “The 
major function of the League is to create 
public interest and maintain enthusiasm 
for Air Cadet work. In performing that 
task it is doing a job that is equally as 
important as training and one that it can 
carry through better than the RCAF.” 

Air Cadets have gone to summer camp 
at flying stations of the RCAF. There the 
boys gained a new conception of Can- 
ada’s war effort in the air. They helped 
move aircraft about the airport, stood 
guard duty and took part in parades. 
They learned the essentials of control 
tower operation, parachute packing and 
made careful inspections of the cockpits 
of training planes. They did not fly but 
they learned much of what a young air- 
man of the RCAF must know and they 
filled out well the practical side of their 
training which will be mainly theoretical 
for the rest of the year. Their civilian 
volunteer instructors and officers went 
to other training camps where they took 
teacher training courses. 

Air Cadet uniforms are identical to 
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CLAIM YOUR PLACE IN THE AIR AGE... 


IVIL and Military Aviation have 

received such impetus from the 
war that there’s no doubt Aviation 
offers an unparalleled opportunity for 
technically trained men. 

The field is so vast and so highly 
specialized that an outsider hardly 
knows where to seek his place. He 
needs guidance to select the branch 
of the industry where men are most 
needed—and thorough f¢raining to fit 
himself for opportunities that exist 
now and promise permanent security. 


Complete Information 


Get off to a good start by enrolling 
in a school that has a long-standing 
reputation for turning out graduates 
who are thoroughly trained in their 
specialties. 

Stewart Technical School has grown 
up with Aviation. It is government- 
approved—is now devoting all of its 
aircraft mechanic facilities to training 
enlisted men of the Army Air Forces. 
But courses in Aeronautical Drafting 
and Detail Design are still open to 
civilians. 
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@ The haunting spectre of 1918—apprehension 
—uncertainty—fear—these are the nocturnal and 
daylight ghosts transported ever increasingly on 
wings of death and destruction to the far corners 
of the Axis. The pulse of their engines throbs 
the monotonous compelling chant, “You can’t 
win—you can’t win—you can’t win.” Yet, Victory 
is not an easy, assured thing. We must still pay 
for it with blood, sweat, and tears. If you are not 
yet in some phase of the War Effort—stop wasting 
America’s time! 
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those of the RCAF except for a change in collar design and 
the addition of a distinctive Air Cadet crest. 

The reason for Air Cadet training being identical to air 
force instruction was stated by Group Captain Crabb. “Most 
urgent need of the air force is a reserve of boys suitable for 
training as pilots and observers,” he said. “We will in the fu- 
ture need more men with physical and educational qualifica- 
tions for these positions than will normally be available. The 
training of Air Cadets will be a means of filling the need. 

“Under wartime policy it is a great mistake to train boys in 
aviation who will not be able to take their place in the air 
force,” he said. “It makes for costly procedure on the part of 
the air force and disappointment of both boys and civilian 
supporters.” 

Total instruction time for this basic air cadet course is 288 
hours. Cadets are expected to complete the syllabus in two 
years. “This may be done with a time table of four hours per 
week for 36 training weeks each year,” the official syllabus 
points out. “Under the two year training plan, cadets com- 
mencing the course at age 16 will be enabled to complete it. 
Those enrolling at age 15, will, in their last cadet year, be able 
to render valuable assistance in the training of cadet recruits, 
and may participate in advanced specialized training the 


| squadrons may develop.” 


The first course is administration and organization. It re- 
quires 14 hours. Included in its scope are the history of air 
cadet work and the purpose of the movement, a study of dis- 
cipline and its importance in RCAF life, outline of the purposes 
of standing orders, routine orders and other communication 
devices, study of ranks and badges of all forces, and of flags 
and the interpretation of the organization of the RAF and the 
RCAF. 

Aircraft recognition takes 20 hours. Boys are required to 
know a minimum of 40 aircraft including the major British, 
U. S. and enemy types. They are taught recognition points and 
definitions of airframe terms and national aircraft markings. 

Airmanship, a 12 hour course, includes principles of flight, 
areo engines and Link Trainer work. Cadets are given def- 
initions and practical application of air speed and ground 
speed, action of the wings in flight, stalling, gliding, aircraft 
control and so on. They learn of the four-stroke principle of 
aero engine operation and study carburation, ignition, lubri- 
cation and cooling. Link trainer lectures give them an under- 
standing of the machine and occasionally they are given 
“flights.” 

Anti-gas training is important. This takes eight hours. Boys 
learn to don respirators in a few seconds, are told how to rec- 
ognize war gases and how to protect themselves against them 
with anti-gas clothing. When possible they are sent through 
a chamber of tear gas and forced to take off their respirators 
inside the chamber to give them an unforgettable conviction 
of the importance of keeping a respirator on when gas is 
present. 

Armament training is a prime love with most air cadets. 
In their 10 hour course they fire .22 caliber rifles in target 
practice on indoor ranges. Common faults when aiming, ad- 
justment of sights, trigger pressing and faults of firing are all 
discussed. They are taught how to look after a rifle by clean- 
ing it carefully and coating with grease when putting it away 
for long periods. They also have a general description of the 
.38 caliber revolver and are taught its uses and advantages, cor- 
rect grip, stance and posture, sighting and trigger pressing, 
safety features, and care and cleaning. They are given re- 
volver aiming practice but do not use cartridges. They are 
introduced to the Browning machine gun and taught the 
names of its parts, operation of its mechanism, fitting and as- 
sembling procedure, breeching up, changing of feed direction, 
loading, unloading and general maintenance. 

Drill is a paramount phase, 30 hours all told, and a feature of 
almost every air cadet parade. Air cadets follow the RCAF 
outline which has them perform all movements with a basic 
formation of a squad in three ranks. “Foundation of success- 
ful training is discipline,” they are taught. “Discipline re- 
quires the immediate obedience of the individual to the com- 
mands of his leader. The higher the standard of discipline in 
a body of men, the simpler it is to control and direct them 


fficiently.” 
(Continued on page 150) 
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(Continued from page 148) 

Air cadets are required to pass exam- 
inations for a senior first aid certificate. 
Health is all important to airmen and air 
cadets are therefore taught how to look 
after themselves and prevent disease. 
Their hygiene and sanitation course takes 
four hours. The physiology of flight sec- 
tion is of greatest interest. It presents 
information on the use of oxygen at 
great heights, the occurrence of altitude 
sickness and care of the ears. 

Mathematics have proved the downfall 
of many an RCAF recruit. Air cadets 
take 28 hours instruction to make them 
sufficiently well qualified to suit the air 
force. They study arithmetic, algebra, 
geometry and trigonometry. 

The study of meteorology is carried on 
in leisure hours as well as on duty. Ca- 
dets are taught to study clouds and 
weather every day. Headings of this 
eight hour course include: importance of 
meteorology in aviation, weather maps, 
atmosphere, wind, moisture in the at- 
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mosphere, clouds, precipitation, visibility, 
ice formation and weather observation. 

The biggest course of all is in air navi- 
gation. More and more the RCAF has 
stressed navigation as training ap- 
proached its optimum cruising speed and 
air cadet instructors have followed suit. 
A total of 58 hours is given to dead 
reckoning navigation, map reading and 
compasses. Under navigation the boys 
learn the history of navigation, history 
of instruments and present instruments in 
use, methods of navigation, latitude and 
longitude, triangle of velocities, air plot- 
ting, methods of finding wind velocity 
and position lines. 

Physical training with an allotment of 
30 hours is tied in closely with drill. 

Air cadets are required to attain a 
minimum standard of sending and re- 
ceiving aural Morse code at eight and six 
words per minute respectively and send- 
ing and receiving by lamp at four words 
per minute. 

Air Minister C. G. Power recently gave 
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added significance to the Cadet plan by 
declaring: “Already more than 100 young 
graduates of the Air Cadet training plan 
are making history with the RCAF here 
and abroad. That, of course, is one of 
the primary ideas behind the Air Cadet 
movement—to provide a short cut to ac- 
tual flying training, paralleling as it does 
the initial training given regular air force 
trainees. 

“I would like you to realize that the 
Air Cadet League is of tremendous im- 
portance to our winning the war. This is 
a young man’s war. This is an airman’s 
war. We have to have young men and 
we have to have them trained .. . just 
as quickly as possible. We look to the 
Air Cadet League as our reservoir. It is 
living, vital . . . not a showpiece. What 
is more, it is providing thousands of boys 
with knowledge and training that wil] 
make them invaluable in the days when 
the world’s skies will be filled with wings 
of peace.” 

END 
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probably warrant another word or two 
of explanation. 

Ford could have started delivering 
Liberator bombers less than a year after 
receiving the order, if he had turned the 
drawings over to his job shop and had 
them custom-built by hand. Or he could 
have started deliveries in 14 to 16 months 
with a limited amount of tooling. 

But the understanding was that the 
Army wanted a great quantity of heavy 
bombers in 1943, and Willow Run is 
part of the answer. It is entirely pos- 
sible that this one plant will deliver more 
than 3,000 heavy bombers to the Army 
Air Forces this year. Ford gambled on 
a lengthy, elaborate tooling program for 
a possibly short, high-speed production 
run. 

Willow Run can take minor design 
changes in stride. But any major reno- 
vation of the airplane may throw a 
monkey wrench into the Ford machinery. 

As to point No. 4, many individuals and 
agencies are to blame. Willow Run cur- 
rently has about 35,000 employes. It will 
have more than 60,000 at peak produc- 
tion. Hiring and training that number 
of workers is a stupendous task in itself. 

Willow Run is located more than 20 
miles from Detroit, in open country. 
There is a terrific demand for housing 
in the immediate area, but dormitories 
for only a few thousand persons have 
been erected. Many who obtained jobs 
there so blithely last summer, when the 
weather was mild and gas rationing was 
something that existed only along the 
Atlantic coast, have found it more con- 
venient to quit and take jobs nearer 
home. Thousands of youths who sought 
the glamor of work in a bomber plant 
have been inducted into the armed 
services. 

Sorensen reported last December that 
in the preceding month 3,000 men and 
women were hired—while 2,700 quit or 
went into the Army. While materials is 
the prime headache among other com- 


ponents of the aircraft industry, at Wil- 
low Run it is manpower. 

Womanpower will help solve the prob- 
lem. There are more than 10,000 women 
workers at Willow Run now, and the per- 
centage is rising rapidly. Better trans- 
portation facilities are needed, too, if new 
workers are to be attracted there. The 
training school operated at the plant had 
3,800 employes enrolled at last report. 

The foregoing conclusions are those of 
this reporter, based on the information 
available to newspapermen in Detroit 





Nose section of B-24, suspended from 
elevated rail, is lowered into place. 


who have attempted to cover the devel- 
opment of this huge bomber plant. Sub- 
sequently, both the Office of War Infor- 
mation and the Truman Committee have 
investigated Willow Run. Such findings 
as have been made public coincide with 
these conclusions and fill in some de- 
tails which had been lacking. 

The OWI report revealed that while the 
first completed bomber was three months 
behind schedule, the plant on February 
14 had caught up with the schedule laid 
down late in 1942 by the Army Air 
Forces, and promised to achieve peak 
production by the end of the year. j 

Since then, however, the Army has 
again changed its plans with the result 
that Willow Run now is scheduled to 
complete a preponderance of its total 
output. The emphasis has shifted from 
knocked-down-assembled-elsewhere to 
finished bombers at Willow Run. This, of 
course, means an upward revision in 
original manpower estimates. 

The Truman Committee, which came 
to Detroit with blood in its eye, felt 
better after touring the plant and talk- 
ing with Ford officials, and left with the 
pronouncement that Willow Run “com- 
pares favorably with any other airplane 
plant in the country as far as actual 
production work is concerned—and we 
have seen them all.” 

This simply meant that the senators 
found production better than Washing- | 
ton rumor had painted it. They found § 
that the pictures released by Ford show- ' 
ing full assembly lines were not s | 
called “phonies.” 

But—and it is a mighty big but—they 
found the manpower situation at Willow 
Run in a deplorable state. They foun § 
Ford ready and willing to hire 400 new 
workers a day for the next six months 
but actually getting only a fraction # 
this number. They found housing a 
transportation facilities hopelessly inade- 
quate. They found a 56 per cent labor 
turnover in eight months, and a hig 
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WHO MIGHT 


He might be Ezequiel Padilla, Mexico’s dynamic Minister of Foreign Affairs 
who brought the historic Pan-American Conference of January, 1942, 
at Rio de Janeiro, into sharp focus. This Pan-American patriot, author 
of the new book, “Free Men of America,” is one of the many govern- 
mental leaders of Latin American countries who subscribes to FLYING, 
the most influential and widely quoted journal in aviation. 


WITH AN AVERAGE NET PAID CIRCULATION OF MORE THAN 180,000, FLYING 
IS THE LARGEST SELLING AERONAUTICAL PUBLICATION IN THE WORLD 


. 


CHICAGO * NEW YORK ® WASHINGTON, D. C. j L) ING LOS ANGELES * LONDON * TORONTO 
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EQUIPMENT SUPPLIED BY WEEMS SYSTEM OF NAVIGATION 





1. WSN Speed-Time-Distance Calculator. 10. Marine Sextant. 
. rime Note ao & Plotter, Weems. 11. Second-Setting Watch. 
» Aircraft Plotter, Mark II. 12. Marine Navigation, Weems. 
: ro ame ade age ol -sasagy main Weems and Link. 13. Link Averaging Bubble Sextant. 
6. Line of Position Book, ‘Weems. 14. Instrument Flying, Weems and Zweng. 
7. Illyne Star Chart, with booklet. 15. WSN Course and Distance Protractor. 
8. Air Almanac, for 4 months. 16. Air Navigation, Weems. 
“ 9. Radius of Action of Aircraft. Tornich. 17. Star Altitude Curves, Weems, per 10° Lat. Band. 
- Write to: Weems System of Navigation, Annapolis, Maryland 
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YOUR COUNTRY 
needs AIRPLANE 
DRAFTSMEN! 





New I. C. S. Course, Studied in 
Spare Time, Prepares YOU for 
SUCCESS in This Growing Field! 


Topay, more than ever, America is - air- 
minded! Probably no industry offers greater 
opportunities to the trained man than avia- 
tion. New airplane designs are the order 
of the day. Millions are being spent for 
military aircraft. 


To produce the drawings for these new 

airplanes, thousands of draftsmen and engi- 
neers are required. Every airplane company 
now needs a large force of trained draftsmen. 
And because the aviation industry is expand- 
ing so rapidly, unusual opportunities for 
rapid advancement exist—for the trained 
man only! 
How YOU Can Get Training—Now! To 
enable you to prepare yourself for success 
in this branch of aviation, the International 
Correspondence Schools (whose graduates in- 
clude the president of a major airline and 
hundreds of other successful aviation men) 
now offer a newly prepared course in Air- 
plane Drafting. 

This course not only gives basic training 

in “math,” mechanics, strength of materials 
and drafting needed by the successful drafts- 
man—but also instruction in subjects of par- 
ticular value in drafting rooms where air- 
planes are designed. Students are familiarized 
with airplanes and their parts. Aviation terms 
are clearly defined. Illustrations are numer- 
ous and easily understood. Elementary Aero- 
dynamics is included. 
Study in Your Own Home. I.C.S. students 
study at home—don’t need to give up their 
present jobs. No “classroom slow-pokes” hold 
you back. And the cost of sound, modern 
1.C.S. training is surprisingly low! 

This coupon, mailed today, will bring you 
& FREE BOOKLET—AVIATION OPPORTUNITIES” 
—and complete information without obliga- 
tion. Do it now! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 5842-E, Scranton, Penna. 
Please send my free copy of “Aviation 


Opportunities,” and complete informa- 
tion on the course marked: 

AIR PILOT 

AVIATION MECHANIC 

AIRPLANE MAINTENANCE 
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rate of absenteeism. 

For example: during the first 16 days 
of February, 750 employes quit their jobs 
at the bomber plant, 403 of them to enter 
military service. Sixty-six of the re- 
mainder said they found the distance too 
great; 65 quit to take other jobs; 29 re- 
fused to take the jobs to which they were 
assigned; two were unable to find trans- 
portation; 11 were unable to find living 
quarters; 72 were in poor health; 36 
were needed at home; and 13 went back 
to their farms. 

Back of the high rate of military induc- 
tions among Willow Run workers was a 
Ford tendency to hire young men of 
draft age, despite the warnings of such 
men as Col. George E. Strong, internal 
security officer of the Army Air Forces 
Central Procurement District, who more 
than a year ago urged greater emphasis 
on women. 

Back of the other problems—transpor- 
tation and housing—is a natural Ford 
tendency to avoid high taxes. It would 
be unfair to place all the blame there— 
dilatory tactics and red tape on the part 
of Federal, state and local authorities 
have been greatly responsible—but Ford 
must shoulder some of the responsibility. 

Willow Run is out in the country, more 
than 20 miles from Detroit, four miles 
from Ypsilanti, which had a population of 
12,000 in 1940. Ford already owned most 
of the acreage on which the plant and 
airport now are situated. And the plant 
was very carefully established just across 
the line from Wayne County, of which 
Detroit is the county seat. While it is 
true that Willow Run is a Defense Plant 
Corporation project, and therefore not 
overly concerned with tax rates at the 
moment, Henry Ford has stated that he 
intends to acquire the plant after the 
war and continue aircraft production 
there. 

It is significant, too, that Ford blocked 
all attempts of the Federal government 
to establish a permanent “bomber city” 
housing development at Willow Run. The 
reason, according to his critics, being to 
avoid creation of an incorporated com- 
munity with power to tax. 

Whatever the intent, the result is that 
bomber plant workers, for the most part, 
must travel great distances. Most of 
them live in the Detroit area, where 
there are plenty of jobs paying just as 
much, infinitely nearer home. 

The severe weather of the past winter 
has had a marked effect on “quits”, re- 
tarded hiring and on absenteeism. But 
there again, the matter of distance is the 
exaggerating medium. 

Morale in the plant isn’t the best by 
any means. Executives of Local 50, 
UAW-CIO, which has a union shop con- 
tract with Ford covering the bomber 
plant, have compiled a lengthy list of 
grievances which, they charge, the com- 
pany will. not negotiate with them. And 
the union still is trying to get Ford to 
establish a joint labor-management war 
production drive committee of the type 


which has worked wonders with produc- 


tion in other Detroit plants, notably 
Packard. 

There are other grievances listed by 
the union, but the combination of green 
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supervisory personnel, green union lead- 
ership and high labor turnover can ac. 
count for a lot of this. The union like. 
wise finds it difficult to discipline a mem- 
bership with which it has had only the 
most casual relations. 

What the Truman Committee, or any 
other agency, can do about these man- 
power problems no one professes to know, 
At the present rate of progress, the war 
will be over by the time they are solved, 

Meanwhile, Ford engineers have pretty 
well licked their tooling and preliminary 
productions problems. This is all the 
more remarkable when it is pointed out 
that there isn’t an experienced aircraft 
production man in the place. Some 250 
key personnel were indoctrinated at Con- 
solidated’s San Diego plant and then 
brought back to create Willow Run. 

There is almost a complete absence of 
titles in the Ford organization. But the 
two men now primarily responsible for 
turning out bombers are Logan Miller 
and M. L. Bricker, both veteran Ford 
automotive production men. 

They designed the plant and its tool- 
ing without any preconceived ideas or 
inhibitions regarding airplane manufac- 
ture. If the tooling is complex, it is so 
the manual operations will be simple and 
foolproof. If it is comparatively inflexi- 
ble, it is because high production rate 
is the keynote. 

Ford people rationalize it this way: 

There are two ways to lose a war:— 
have too many inferior airplanes or too 
few superior airplanes. In Willow Run 
they see a happy medium and a stabiliz- 
ing influence on the grand strategy of 
aircraft procurement. 

For while some aircraft plants may be 
producing a comparatively limited num- 
ber of the latest types of warplanes, they 
expect Willow Run to be pouring forth 
vast quantities of the next-to-the-latest 
type—thus formulating the backbone of 
the bombardment offensive and the heavy 
cargo services. 

END 


15 YEARS AGO 


ROM the May, 1928 issue of this mag- 

azine: 

“Is 400 m.ph. in sight?” asked Lieut. 
Comm. Frank W. Wead in an article on 
racing planes. He added, 350 m.ph is a 
“cinch right now, what with a British 
seaplane attaining 305 m.p.h. in an Ital- 
ian race” . . . Germany loaned the U. S. 
a turn and bank indicator in exchange 
for information on the newly developed 
Ockner-Myers chair. Germany wanted 
the chair information for the use of their 
“airplane pilots.” ... The University of 
Michigan had just installed a wind tun- 
nel for use in aerodynamical research 
and the development of new types of 
planes. 

The Curtiss Fledgling, designed as 4 
new primary and advanced training 
plane for the Navy, was successfully 
flight tested.... Pilot Roscoe Turner 
owned a transport that had been used as 
a radio studio, piano mover, flying ciga 
store and clothing shop. 









































































1, 1943 


n lead- 
can ace 
in like. 
a mem- 
nly the 


or any 
e man- 
o know, 
the war 
solved, 
e pretty 
iminary 
all the 
ited out 
aircraft 
ome 250 
at Con- 
1d then 
un. 

sence of 
But the 
sible for 
1 Miller 
an Ford 


its tool- 
ideas or 
1anufac- 
it is so 
nple and 
inflexi- 
ion rate 


way: 
4 war:— 
‘Ss or too 
low Run 
stabiliz- 
ategy of 


; may be 
ed num- 
nes, they 
ing forth 
he-latest 
kbone of 
he heavy 


GO 


his mag- 


ed Lieut. 
article on 
n.p.h is a 
a British 
1 an Ital- 
the U. S. 
exchange 
Jeveloped 
y wanted 
e of their 
versity of 
wind tun- 

research 
types of 


med as 4 

training 
ccessfully 
e Turner 
n used a5 
ying cigar 








May, 


1943 


FLYING 








155 


























much of it happen and themselves 


Section, Signal Corps in 1914, this is the 


It is the vivid and complete account of the 
facts and significant details of early flight and of 
the personalities—inventors, constructors, and 
pilots—who, in the face of infinite mechanical 
difficulties and often much prejudice, provided 
the foundation, and influenced the development 
of American military aeronautics. 

This book is destined to become the established 
source of reference on this vital period in aero- 
nautics. The authors, who knew and worked 
with so many of the men responsible for our early 


AIRCRAFT 
ELECTRICAL SYSTEMS 


By WILLIAM F. JORCH, Instructor in 
Aircraft Electrical Systems, Army Air Corps. 
Training Detachment, Roosevelt Field, N. Y. 
A practical servicing manual which gives you 
a thorough understanding of what the mechanic 
needs to know about aircraft electrical units, 
without having to go into complicated theories 
he doesn’t have to use. Explains each com- 
ponent part of electrical systems; different 
types, purposes, construction and operation; 
simple, speedy methods of testing; and sys- 
tematic procedure for quickly finding and 
eliminating causes of trouble. It is easy to 
understand, and by diagrams, questions, and 
charts helps the mechanic really get the what, 
why, and how of electrical system maintenance. 


COVERS: and Instruments. 
Symbols. G b Control Panels. 
Batteries. Starters. Ignition. Wiring. 223 Pages. 


72 Iilus. $3.00 


Test Equipment 





AIR NAVIGATION 
By E.R. HAMILTON. For those new to 


the subject who want to get a working knowl- 
ecge in the shortest possible time. Requires 
nothing but common sense and the simplest 
mathematics. The user who reads the book 
carefully and works each of the many exercises 
will get all he needs to make a start in practical 
navigation. It is based on wide experience in 
teaching navigation in the Royal Navy and 
cadets of the British Air Services. Includes 
Position, Direction on the Earth; Maps, Charts, 
Plotting; Wind; Relative Motion; Astronavi- 
gation; Radionavigation. $2 00 
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15 East 26th Street 
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THE RONALD PRESS COMPANY, Publishers 


ESTABLISHED 1900 





How Our Army Grew Wings 


Airmen and Aircraft Before 1914 


By CHARLES de FOREST CHANDLER, Late Colonel, U. S. Army, and 
FRANK P. LAHM, Brigadier General, U. S. Army, Retired. 


ERE is the real story of how our army grew wings by two of the men who saw 


participated in the founding of what today 


is the mighty U. 8S. Army Air Forces. Covering the period from the Army’s first 
use of observation balloons during the Civil War to the creation of the Aviation 


authentic, interest-packed panorama of the 


era in which the “traditions of the service” took root. 


aeronautic progress, having recorded here the 
priceless personal knowledge and experience of 
these men, give us—after meticulous research 
for accuracy—an eye-witness account nowhere 
else available. 

The adventures of pioneer pilots cannot be even 
remotely appreciated without knowledge of the 
craft on which they rode. Illustrations and 





. 

Partial Contents ——— 

Early Aeronautics—Captive Balloons in 
Wars Before 1861. 

Civil War Observation Balloons. 

Events 1890 te 1906, Including Battle of 
San Juan Hill. 

Infi of Ball ing as a Sport. 

Army Aeronautics is Revived—Genesis of 
Present Air Corps. 

Langley Mechanical Flight Experi ments— 
War Department Interested 

Aerostation at Fort Omaha. 

First Army Dirigible Balloon—Signal Corps’ 
Interest Aroused. The Baldwin Airship. 

Birth of Aviation—Wright Brothers’ De 
scription of Their Experiments. 

First Areny Airplane—Specifications. Trials 
at Fort Myer. Augustus M Herring 

Thomas E. Selfridge. 

Army Flying in Texas: 1910-1911—Foulois. 
Collier Machine. 

College Park and Augusta, 1911-1912—At- 
wood's Flight to Washington. First “Long” 
Cross-Country. Scott's Bomb Sight 

College Park, 1912—Proposed Legislation 
Chandler Tests Machine Gun. Chandler's 
First Night Flight. Airplanes at Maneuvers 
Hydro-Airplanes. Lincoln Beachey 

Aviation in the Philippine Islands. 

Augusta and Texas City, 1913—Flying Pay 
First Authorized. 

School at North Island, San Diego—The 
Curtiss School. Signal Corps Aviation 
School. Inventive Army Aviators. Ground 
School Prescribed Parachute Demonstra- 








descriptions of structural details are included 


for many of them. 


tt 7 New Books on Practical Aeronauti¢ts=...—e..-_: 
AIRPLANE HYDRAULIC SYSTEMS 


By HUGH C. AUMENT, |» Instructor, 
Airplane Hydraulics, Roosevelt Aviation School, 
Roosevelt Field, N. Y. Explains fully the op- 
eration of hydraulic equipment of airplanes so 
that anyone working with that system can un- 
derstand it from A to Z, and understand both 
what to do and why he is doing it. Shows by 
easy-to-read text, simplified drawings and 
diagrams the construction of each hy- 
draulic unit; its purpose; how it operates; 
the flow of fluids in the system and hy- 
draulic operation; causes of troubles and 
how to correct them. Based on extensive 
experience in training men. 

COVERS: Basic Hydraulic Principles and 
Fluids, Reservoirs. Check. Relief Valves. 


370 Pp. 43 Illus. $3.75 





Salact 


sure Tanks, A 1 Vaives. Actu- 
ating Units. Pressure Regulator. Lines, Tubing, 
Seals, Glands. Comparison of Hydraulic Sys- 
tems. Filters. Sperry Exactor Control. The Typical 
Systems. Inspection. 130 Pages. 76 Illus. $9.95 
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1. MECHANICAL PHYSICS FO aicean Alea ree 
2. SUB-ATOMIC PHYSICS Jorch... STEMS, 

S 0) geeetets+><-.......... 
By HERBERT DINGLE, Professor of C) AIRPLAVIGATION, Hamilton *- 3.00 i 
Natural Philosophy, University of London. | ANE HYDRAULIC SYSTEMS. 60 
A complete eae <7 = physics. } 0 mntment.... STEMS, ] 
Assuming only a knowledge of elementary BOR Aens mee 8888 8% osc ccce 
mechanics and none of physics, these books § none, PHYSICs, Vol. 1 - 228 6 
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Text and illustrations 


By REED KINERT 





A complete picture book of 
U. S. military aircraft — 67 full 
page dramatic illustrations, 28 
in color, depicting America’s 
great fighting planes in action— 
with each plane’s own story. 


$2.50 





USE THIS COUPON TODAY 





Your nearest bookstore or 
THE MACMILLAN CO., 
60 Fifth Ave., N. Y. C. 





Send me ‘‘America’s Fighting Planes in 
Action.”’ I enclose $2.50 (check or money 
order). 

Name sihepeiialataiai 
Address— 
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“WE ARE CURIOUS” 


isa questionnaire placed 









sponses enable us to im- 
prove our service. 
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is the answer we 
get most often 


| 
ROOMS WITH BATH FROM $4.50 


25% Reduction on Room 
Rates to Members of the 
Armed Forces. 
| 


HOTEL ROOSEVELT 


MADISON AVE. AT 45th ST., NEW YORK 
BERNAM G. HINES, Managing Director 














Direct Entrance from Grand Central Terminal 


Those Young Old Men 


(Continued from page 27) 











it, have been doing a tremendous trans- 


| portation job involving ocean flying. 





in Roosevelt rooms. Ree | 





Because of his importance, they gave 
him a desk. He found that the desk 
wouldn’t fly. He’s seldom at it. If you 
have business with him, the best system 
is to catch him walking from the flight 
and service offices to a Liberator or an 
experimental job. 

He got his start with the Rogers Aero- 
nautical Company at Miami, Fla. His 
older brother headed it. The company 
had an airline stringing out into the 
British West Indies and built seaplanes. 
Curtiss came along, bought up the com- 
pany. Russ went along as one of the 
assets. He tested prototypes for Curtiss 
until 1932, when He joined Richard Arch- 
bold, the explorer. 

Russ saw New Guinea, practically all 
the Pacific fronts where America’s forces 
are fighting, flying and advancing. There 
were few places in the world he didn’t 
visit. 

He joined Consolidated in September, 
1940. You'll find better than 6,000 hours 
in his log book. A lot of his time isn’t 
written down. 

An attractive secretary usually tells 
you: 

“Mr. Rogers is flying.” 

If he is, you can bet his executive as- 
sistant’ is up with him. He’s Richard A. 
McMakin, and the chances are if you’ve 
flown a bit on the airlines he has handled 
the plane on one of your trips. Dick is 
just barely in the “young old” classifica- 
tion. But he learned to fly in St. Louis 
14 years ago, and he has more than 10,- 
000 hours, most of it on domestic and 
European airlines. He’s a practical en- 
gineer, as is Rogers, and he knows his 
navigation after all these years. 

Rogers’ one anathema is the phrase 
“chief test pilot.” He says there isn’t 
such a man at Consolidated. He and 
McMakin fiy the experimental proto- 
types, turn them over to other pilots 
later. Then they get a concensus. 

“Many heads are better than one in de- 
ciding what needs to be done to make an 
airplane better,” Rogers says. 

Rogers has succeeded in getting men 
who have had substantial experience in 
big airplanes to test the Liberators, Cata- 
linas and Coronados. One of his key men 
is blond Jim Barwick, born in Bain- 
bridge, Ga., June 26, 1900. Jim, an “old 
young man” with a little matter of 12,000 


| hours of flying to his credit, has had ex- 





perience barnstorming in the old Hisso- 
Standards and JN4’s, has owned, man- 
aged and flown airlines, has sold airplanes 
and is credited with running prototype 
tests on the Hudson. 

He’s one of the few lads still flying who 
got overseas during the first World War 
—three months as a ferry pilot with the 
Northern Bombing Group. Jim soloed 
as a Marine pilot at Pensacola, heard that 
people in the northern states were willing 
to pay $25 for a ride in an airplane, and 
quit Georgia forever. He won a reputa- 
tion in the mid-west when he settled 
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down in Sioux City, Ia., founding Tri- 
State Airlines. He soon sold half-interest 
to Art Hanford, a wealthy local flyer, and 
began operating between Omaha, Sioux 
City, Sioux Falls, St. Paul and Minneap- 
olis, extended to Kansas City and Tulsa. 

Jim was a flying manager for four 
years, sold out to Hanford in 1933. In 
1935, Hanford sold out to Midcontinent. 

From 1933 until 1936, Jim flew with 
Northwest Airlines, and in 1936 went 
with Lockheed, where he did prototype 
and production testing. 

In 1941, he joined Consolidated. 

You can’t overlook lanky, good look- 
ing, curly haired Richard Mitchell, either, 
You’ve seen his name as captain pilot in 
plenty of transports. 

Dick was born in Woodstock, IIl., Feb- 
ruary 19, 1910. Since soloing when he 
was 17, at Culver City, Calif., he’s built 
up a reputation as an ocean flyer and has 
put 7,000 hours in his log book. Now 
he’s a flight supervisor at Consolidated, 
but, like Rogers and McMakin, he doesn’t 
go in for flying a desk. 

Like the others, he came up the hard 
way—he got flying time in exchange for 
pushing airplanes around. 

His first hitch was with Pacific Marine 
Airways, flying to Catalina. Then he 
went with Air Ferries, Ltd., flying across 
San Francisco Bay. After that he flew 
for three years for William Randolph 
Hearst. After that, five years with United 
Air Lines, and considerable time with 
American Export Airlines. 

He’s famous for over-water flying, be- 
cause, next to the air, he likes the ocean 
best. He’s a crack navigator—picked it 
up himself, practicing celestial navigation 
when he was with the airlines—and his 
hobby is sailing. 

Douglas T. Kelley is known through- 
out the southwestern states as “Doug.” 
Born at Fresno, Calif., December 23, 1901, 
he rates as one of the “young old men.” 
He can show you more than 5,000 hours 
of flying since he was graduated from 
Kelly Field in 1925. Part of his time 
was spent as an instructor with Ryan 
Airlines. Later he was test pilot for the 
C. S. Mahoney Aircraft Corporation. 
Finally, he branched out for himself, and 
became president, general manager and 
chief pilot for Air Tech Flying Service, 
which operated at San Diego until the 
war began. 

“I sort of got the idea,” says Kelley, 
“that maybe I could do a wartime job for 
Consair, so I signed up.” 

When you talk about Art Bussy, with 
7,500 hours up, you have to go back to 
the days of the Gates Flying Circus. 
Bussy worked for Ivan Gates in 1929, 
when he ran the Gates Flying Service at 
Holmes Airport, on Long Island. 

Bussy was born April 19, 1903, and 
soloed at Schenectady, N. Y., in 1923. 
After leaving Gates he operated his own 
flying service for a time, became sales 
manager for an engine manufacturer and 
at various times was test pilot for Beech, 
Bellanca and Edo. 

Jack Elliot came down out of Alaska to 
do his bit. He’d been up there for about 
seven years, working with Star Airlines, 
at Anchorage. He was famous in all ter- 
teritory north of the United States border 
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as the man who never got lost. 

Elliot was born in October, 1903, at 
Alameda, Calif., and has collected more 
than 7,000 hours since he soloed at Oak- 
land, Calif., in the fall of 1927. He im- 
diately formed a partnership with Wil- 
liam Duck, began operating there, and 
soon was known up and down the coast. 

He met a lot of lads who had been fly- 
ing in Alaska, and decided to take a 
whack at the north country himself in 
1934. He knows Alaska better than nine- 
tenths of the people who live there—and 
flew out over the Aleutians a long time 
before the Japs decided to settle at Kiska 
and Attu. 

Jack’s favorite mount up there was a 
Bellanca Skyrocket. 

He talks calmly about having his mo- 
tor swallow a valve over Kodiak, setting 
down on a lake and radioing for another 
plane to pick him up; of shedding his 
tail surfaces 300 feet above Illiamna Lake 
and going in nose first; of searching for 
nine days and finding a couple of pilots 
who were forced down by ice; and a 
thousand other experiences. 

“But when war came along,” he says, 
“I couldn’t stand being that far out of it. 
I came down here to San Diego and be- 
gan testing.” 

Another man with a past is Rodney H. 
Jackson, native of New York City. He 
qualifies by being born August 23, 1905. 
He soloed at the United States Naval 
Reserve base at Squantum, Mass., in 
1925, later became pilot for W. K. Van- 
derbilt. After that, he was operator and 
airport manager, as well as pilot, for an 


FLYING 


airline established between New York 
City and Southampton, Long Island. 

You'll find plenty of men old in ex- 
perience and young in years in the pilot’s 
room at Consolidated in addition to these. 
For instance, there’s George C. Pome- 
roy, who has more than 21,000 hours. He 
soloed at Toul, France, in 1917, served in 
the United States Army, flew the air mail 
during the early days, and then built a 
national reputation when he flew for 
Cities Service Corporation. He is ex- 
ceeded in number of hours only by E. 
Hamilton Lee, famed airlines pilot. 

Frank C. Courtney not only flew for 
Great Britain in the first World War, but 
later became a test pilot, designed his 
own airplanes, and became a well known 
aviation writer. Courtney is in his for- 
ties, knows his seaplanes right down to 
the last blind rivet. 

Ralph Devore, with 11,500 hours, is an- 
other veteran of World War I. He was 
born November 30, 1892, at Indianapolis, 
Ind., soloed with the United States Army 
at Arcadia, Fla., in 1918. Among the 
companies he has worked for at various 
times are the Ford Motor Company and 
American Airlines. He was also with 
the CAA. 

James R. Lund gets into the veteran’s 
class with a birth date of May 16, 1901, at 
Council Bluffs, Ia. Lund has managed 
and owned half a dozen flying services 
at various times. Until recently, he was 
chief pilot at the Rankin Aeronautical 
Academy at Tulare, Calif. 

Then there’s Theodore Roosevelt Howe, 
born January 10, 1901, at Rantoul, Ill. 
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He watched Army planes around Ran- 
toul, decided he had to learn to fly, be- 
came an Army Air Corps cadet, and was 
graduated from March Field in 1922. He’s 
held a reserve commission ever since, 
has 13,500 hours with such concerns as 
the Ford Motor Company, for whom he 
was test pilot and airline pilot, and 
American Airlines. Sandwich into this 
considerable barnstorming at the early 
part of his career, and a year with the 
original T. A. T. “train and plane” service 
transcontinentally, and you have another 
real veteran. 

Add to the roster William T. Swain, 
born March 14, 1898, who soloed at Crissy 
Field in 1922; and E. Walter “Walt” 
Gray, born March 23, 1905, at Baltimore, 
and you just about round out the picture, 
Gray graduated from Randolph Field in 
1932, has chalked up 6,500 hours, most of 
it in the employ of Pan American-Grace. 
He came back home to join the war ef- 
fort. 

The flying they do is exacting and hard 
work. And the hours are long. There 
is scarcely a man in the huge organiza- 
tion who doesn’t fly all he is allowed, 
They’re taking the big Liberators more 
than five miles up every working day 
in the year. They’re flying thousands of 
miles across the seas. They’re flying 
more thousands of miles from coast to 
coast. 

It’s hard work, it’s gruelling work— 
and it’s a tough job. But they’re doing 
it, and doing it right. 

They’re up in the air, and they love it. 

END 
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roar along the lanes toward what ob- 
viously will be highly destructive con- 
duct. They also note the split-tail Lock- 
heed Lightnings, the Bell Airacobras, the 
Curtiss Warhawks, and other types of 
bombers, fighters, intercepters, recon- 
naissance, cargo and passenger planes as 
they hurry along toward the fronts in a 
steady stream. And the word that all 
that power has not come for exploitation 
but instead is come to enforce the policy 
of live and let live, is working a new 
spirit into the peoples of this earth. Our 
airmen are preparing the way for per- 
manent peace on this earth. This is the 
new diplomacy. 

Many bases for our aviation forces 
have been developed outside of our con- 
tinental limits. Steps should be taken 
at once to make all bases which figure in 
our hemispheric influence, permanent 
acquisitions. 

It is not fitting that any European na- 
tion should own powerful or potential air 
bases off our shores. While in the con- 
trol of friendly nations they are not a 
threat. But geopolitically they are a part 
of the Americas and I favor immediate 
negotiations to acquire all of these is- 
lands as parts of existing nations of the 
Western Hemisphere. A commission 
would determine the method of adoption 
and which American nation they should 
join. Of course some of these island 


groups are now—and others might be- 
come—successful independent republics, 
and these would be safe under a re- 
vitalized Monroe Doctrine. 

At present we own very few of the 
several hundred bases which we have 
developed and paid for dearly along the 
routes being used by the Army Transport 
Command. We have no right to establish 
beam and weather controls on some of 
these routes. We have no right to use 
many of them commercially. This is 
true of the several western Atlantic bases 
acquired from Great Britain in the fa- 
mous destroyer deal. That, in my opinion, 
was an instance in which our negotiators 
might well have added a few western 
horse traders to their delegation. 

The other great air bases which we 
have developed, or shall have developed 
in Europe, Africa, Asia or on islands will 
have to be dealt with in the treaties 
which will follow the war. These air 
fields should be available to all nations 
for legitimate commercial purposes. We 
will approach the peace conferences with 
an attitude of fairness to all concerned, 
but with the determination to end the 
threat of war. 

The immediate post-war air trade route 
competition will be principally between 
the United States and Great Britain. Fear 
is being expressed in England over the 
development of long cargo routes by our 


Army Transport Command, as well as 
our improved cargo planes and plane 
production. Britain has so long ruled 
World surface commerce that the pros- 
pect of a large share of the new elite 
trade slipping away is not contemplated 
with equanimity. 

I see no reason for us to enter into any 
cutthroat competition with Great Britain 
or any other nation along these air trade 
routes. We will have no difficulty in 
working out fair and mutually advan- 
tageous arrangements with Great Britain. 
Many years of dealing between our peo- 
ples have developed a modus operandi 
for such negotiations. The Anglo Saxon 
has a fundamental sense of fair play, be- 
cause of his basic training in the tradition 
of sportsmanship. With these people (and 
with other European countries) we can 
deal on a reciprocal basis. But the Pacific 
ocean is another problem. 

The United States is developing great 
bases all over the Pacific. When Japan 
has been cured of her Superman com- 
plex, and has been forced to relinquish 
all of the countries and islands she has 
grabbed and despoiled, those bases will 
still be there. We may not want them, 
but we cannot afford that any other na- 
tion take them over. We will be stuck 
with them, and we, or some international 
force to which we will be the chief con- 
tributor, will have to keep them up, or 
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“Building Model Airplanes Saved Me at Least 16 Weeks 
of Preliminary Flight Training” 


writes Put. G. P., Gunnery Base, Gila Bend, Ariz. 


Read what he says: “My 15 years experience building 
model airplanes enabled me to go 


straight to Advance Flying training instead of 
Primary training. It saved me at least 16 weeks 
preliminary work. To me Cleveland Models 
are realistic, complete and authentic.” 







































G-D Models are 
“America’s First 
Line” in Engineering, 
Design and Realism 
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A MEMBERSHIP maintained, a powerful link in the 

work of furthering the interests of non-scheduled 
flying securely welded into place by vital service well 
rendered. This is the message to the AOPA in the above 
unsolicited letter, one of the hundreds received in just 
(non- 


the past few months Assisting members 


scheduled pilots who have soloed) with their war time 
flying problems, coordinating private flying with the war 
effort, building a sound foundation for private flying’s 
glorious future—is AOPA’s present job. Are you a 
registered AOPA pilot? 


imperative work? If not, send for the complete details at 


Are you participating in AOPA’s 


once. Use the convenient coupon. 






AIRCRAFT 
OWNERS AND PILOTS 
PN} Tele 7 Wale), | 





: REGISTRAR’'S OFFICE: 
MICHIGAN SQUARE BUILDING CHICAGO, ILLINOIS 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
Washington Service Office, Dept. F543 

1003 K Street, NW 

Washington, D.C. 


Please send me full particulars on how | can take part in 
the activities of the AOPA 


CITY B. STATE. ccc cccscesosccceccccscoescesoceseses 


PILOT LICENSE NUMBER. . 


(Sent only to aircraf! owners or 


non-scheduled pilots who have soloed.) 
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WASHINGTON SERVICE OFFICE: 
1003 K STREET, NW WASHINGTON, D. C. 
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such selected schools for their literature 
to get the details of their course of study 
and training facilities. 

Some of the schools today are devot- 
ing their entire efforts to training mili- 
tary and airline personnel and do not 
have commercial courses available, but 
they are expected to resume normal op- 
erations after the war is won. 

Pay particular attention to whether the 
school or the courses are Government- 
approved, or whether they are under con- 
tract to the Army Air Forces or other 
branches of the Government. Such facts 
may not be given in the advertisements 
but they generally will be found in the 
printed material. If a school is approved 
or under Government contract, you can 
be sure that it will be satisfactory if it 
has the type of course you are looking 
for. An approved school has met certain 
Government requirements as to the 
course of study, shops, equipment, class- 
rooms, instructors, etc. Do not let the 
price of a course be the deciding factor 
in your selection; prices are deceiving. 

In selecting a school get the answers to 
such questions as: What is the reputa- 
tion of the school in the industry? What 
do the graduates think of it? Do they 
think it was worth the cost and time? 
Did they get jobs when they graduated? 
How long has the school been operating? 

Now for a few pointers on getting a 
job when you have completed your train- 
ing. Apply in person if you can. The 
employer will take more interest in your 
application if he finds that you are a 
graduate of a good aviation school; that 
you have had special training. Remem- 
ber you have to sell yourself: show the 
employer what you can do for him; he 
is not interested in what the company can 
do for you. Tell the employer what kind 
of a job you want: don’t tell him you can 
handle anything he has to offer, he knows 
you can’t. Present a good appearance: be 
properly dressed if applying in person; 
or if writing, present a neat, well written 
letter. Tell all you can about your train- 
ing and experience. If you have what the 
employer wants, he will want you. 

END 
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dinances are not a solution to it. All 
authoritative officials in every commu- 
nity wherein lies an airport should seek 
to use the experience and knowledge of 
the CAA to eliminate the hazards that 
already exist and to prevent the develop- 
ment of other hazards in areas surround- 
ing our airports. 

The necessity for uniformity in zoning 
| Tegulations cannot be overstressed. Some 
}of the larger airlines operate in many 

states. At least one operates in 20 or 
more different states. If each state or 
each municipality were to follow solely 
| its own inclinations in the adoption of 
the necessary ordinances (and particu- 
larly without full knowledge of the mini- 
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mum requirements in such matters) the 
resulting confusion might possibly lead 
to an increase in hazards, rather than 
their elimination. 

No one urges that owners of private 
property be put to heavy expense to 
eliminate hazards to civilian and mili- 
tary aviation. Under the terms of H. R. 
1012 authority is given to make proper 
restitution to private individuals or cor- 
porations. Speedy action should be 


being eliminated by the experiences 
gained in their solution. Aviation is such 
an all important rapidly growing and ex- 
panding industry, that obstacles to its 
extension should be eliminated in ad- 
vance, at every possible opportunity. 
Today, one of these major problems is 
this question of airport zoning. The con- 
certed co-operative consideration of it 
on the part of local and national officials 
having charge of the administration of 
taken by Congress looking toward the civilian aviation policies will solve it once 
establishment of this authority that the and for all. 
welter of detailed work involved in eed 
carrying such a program into effect . 
might be accomplished with the least She's Only 1 

HE CAA reported the crash of an 11- 


possible delay. 
Congress has shown wisdom and fore- year-old plane in which the pilot was 
killed. Given as the “probable reason” 


sight in its attention to aviation legisla- 
tion. Many of the problems and difficul- for the crash was the structural failure 
of an aileron due to the deterioration of 


ties which were blindly faced in meet- 
ing the issues of rail, steamboat and au- wood structure—a hint for owners of old 
planes to check wooden frames. 


tomobile transportation in the past, are 
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Student overhauling gyro- 
horizon in Sperry Shop 


An Independent Future is Yours. For men or women, 18 Contractors to 
to 62! Three new highly intensified courses are ready to U.S. Army Air Forces 
give you the necessary training to become a qualified air Technical Training Command 
craft instrument technician! 

Streamlined to latest Airline, Civil Service, Army Air Force 
requirements . .. with personalized training method, based on 
the ratio of 10 students to one instructor . .. demonstration 
and visual-aid plan instead of lectures. You learn better .. 
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How to overhaul and install 
all types of 
airplane engines 
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URGENT NEED has created great 
demand for WOMEN as well as MEN. Thorough 
training. Modern wind tunnel, latest equipment 

. approved for flight training under CAA War 
Training Service Program. Courses also in Civil, 


Electrical, Mechanical, Chemical, Radio Engi- 
neering, Business A< iministration, Accounting, 
Secretarial Science. Courses open for the dura- 


tion to 3-yr. high school students with good 
record. Special Preparatory Dept. Cosmopolitan 
student body. Enter June, Sept., Jan., Mar. 


Catalog. 753 College Avenue, Angola, Ind. 


TRI-STATE COLLEGE 


Be a Renganen-Taee 
LY C sethe NEW 


OMPUTRACTOR 


a withCALIBRATED 
“| STRING. IT 18 











|. . . Transparent, 
Protractor, Com- 
puter, Distance 
Scale, Pocket Size. 
IT GIVES YOU 
. . . True Course, 
Wind Drift, True 
‘| Heading, Ground 
iSpeed, Time, 
i Speed, Distance 
and full instructions for use. 


SEND $1.25 FULL PRICE. Check, cash, 
money order or C.O.D. 


THE COMPUTRACTOR CO. 
2054 N. Argyle Hollywood, Calif. 





















Profit by 33 Years 
of Experience 


Men and Women—learn quick- 
ly at world’s largest, oldest 
school. Full-time experts coach 
ou INDIVIDUALLY. Qual 
fy for well-paid opportunities 
open now—be prepared for the 
future. Over 450 N.Y.I. gradu- 
ates now in Air Force and other 
branches of military service as re. 
training is play ing an important part in megs them win 
romotions, “non-com”™ appointments and better pay. 
esident or home study courses. Free booklet. 


N. Y. INSTITUTE OF PHOTOGRAPHY 
Dept. 67,10 West 33 Street | New York, N.Y. 












“FRONTIER” 
move. °45 


Wood construction kit with working plans, 
machined barrel, cylinder and all necessary 


COLT 45 Cal, “FRONTIER” model kit, 494” barrel.61.45 
COLT 45 Cal, FRONTIER’ model ne Sian pone-*h: 55 
. * ‘ "* mod ” 


COLT 45 Cal. “‘*FRONTI * mi . . 
COLT 45 Cal, Automatic Pistoi st aoe hy es eeccess 1:00 
Full scale Thompson Sub Machine Gun model kit. 3.00 
A 2 Auto. Pis kit, machined 15 
yo Auto. Pistol with 4” machined Be cccce 1. 
GER Auto, Pistol with 6” machined barrel...... 1.90 
COLT 25 Cal. Automatic rian bag cocccccccooces 50 


bg J beautiful kits ere complete in every ¢ detail and made 
wood Pi rte a it to and uire 
oaly a short time to finish. pe Os — 


GUN MODEL CO. 
2908 N. Nordica Ave, 


'G’LINE FLYING 


Dept. KB-5 Chicago, Il, 


THE BABY SHARK 


Newest ‘‘G”’ Line Sensation 
Class A & 





Sensatona/~ New = Tiling TEE oi as AOS 
4" SHARK files tremen- 
lous speeds rom 50 to 
75 M.P.H. Sta- 
ble in Flight. 


ee —_ COMPLETE KIT. 

SAS POWERED SUPER 
SPEED PLANES FLOWN Only $1.98. Pos r 250 
UNDER FULL CONTROL 








MOT RADIO CONTROLLED 
Protected By Putent | 


s 
VICTOR STANZEL & CO. 
9G, Dept. P, Texas 


= BONDS BUY BOMBERS! 2 








FLYING 





Some Soldiers Don't Shoot 


(Continued from page 63) 











chanic is one of the most highly skilled 
technicians in the aviation industry. 
Many of the students were watchmakers 
before they exchanged civilian dress for 
a uniform, and they are delighted with 
the assignment because it gives them a 
type of training that will be immensely 
valuable to them after the war. 

All begin by learning the special skills 
and techniques required for this kind of 
work, and after the preliminary and gen- 
eral instruction in methods they are di- 
vided into specialized groups. One sec- 
tion is given intensive training on in- 
struments of the gyroscopic type. An- 
other group studies in elaborate detail 
the maintenance of electrical instru- 
ments. Still another section is taught 
how to overhaul and repair pressure op- 
erated instruments. 

Upon graduation from the school they 
go back to their original Air Forces unit, 
perhaps destined for overseas duty, per- 
haps for assignment to instrument work 
at air bases in this country. They give 
new and important emphasis to the 
much-repeated statement that this is a 
war of specialists, and form a group 
whose job it is, in more than the usual 
sense, to “Keep "Em Flying!” 
END 





| Learned About Flying 


(Continued from page 72) 














We straightened the axle and spokes in 
a bonfire and replaced them, trueing up 
the wheel. We spliced the ribs in the 
wing and repaired the fabric with part 
of a shirt, applied with gum from a tree 
and moistened with water to tighten it. 
We flew 1,000 miles with that patch on 
the wing. 

We got the plane out and eventually 
reached Nairobi in Kenya Colony. A 
few weeks later the flight was aban- 
doned, due to my getting too familiar 
with a propeller that was revolving at 
1,800 r.p.m. I wound up in the hospital 
with a badly smashed left hand. The 
propeller finished up on my wall with 
a broken tip and a clock mounted in 
the center, and the flight finished in 
Nairobi. 

The cause of the forced landing was 
due to our overlooking the important 
responsibility of checking the work done 
en the motors by the mechanics at Cairo 
and Khartoum. In both places they had 
neglected to clean the gauze covers on 
the oil vents. Sand had collected and 
had clogged them completely. This 
caused oil to be pumped through the 
propeller hub. Secondly, the bolts hold- 
ing the cowling on the starboard engine 
had not been tightened and, through 
constant vibration, had loosened and 
fallen out causing the cowling to break 
loose. 

Since then I never have taken any 
person’s word that a plane is okay with- 
out thoroughly checking up myself. I 
did that once and I learned about flying 
from that. 

END 
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The rarin’, tearin’ motorcycle riders in the 
armed forces are putting the rugged, de- 
pendable Harley-Davidsons to most gruel- 
ing tests. And you can count on it that 
lessons learned on the front line of action 
will bring still greater Harley-Davidsons 
for business, police duty, and thrill-packed 
sport. Buy War Bonds now and ride one of 
these world-champions when Victory is won! 
Write today for your FREE copy of 
“Enthusiast” magazine, filled with 
motorcycle action pictures andstories. 
HARLEY-DAVIDSON MOTOR COMPANY 


Department F Milwaukee, Wisconsin 
























woweiy| REAL ENGINE VALUE 

$15.00 
The G.H.Q. is a miniature gasoline 
engine that really operates. Over 
15,000 sold in the last year. 1/5 H.P. 
Complete with propeller (or flywheel), 
fuel, many accessories and full in- 
structions. Fully bench tested and 
ready to run. For boats, planes, 
midget cars, etc. Send only $1.00. 
Shinned Collect C.0.D. same day, 
Send 25c for Jumbo Hobby Catalog 
of hundreds of planes, boats an 
hobby items. 

G.H.Q. MOTORS—Dept. PT, 40 E. 2! St., New York 





OFFICIAL PHOTOGRAPHS 
U.S.ARMYENAVY PLANES * 


@ Dive and Torpedo Bombers. 
@ Light and Heavy Bombers 
e ds as ers. 






ainers, 


atroop and Troop $,anrainers ae 


Guaranteed authentic reproductions of offic U. S. Arm 
and Navy hotographs, showing planes my A Sone Eac 
photo 814x514, is suitable By framing. Perfect to sen 
to men in the se 1.00 per set, postpaid 


ABBOTT Co., P.O. een 63-A, Macon, Ga. 





COMBINED WITH 


Practical Mechanies Simplitied 





NEW 2-in-1 reading course! Now you can learn C———ffj —— 


the ‘speedy, simplified system of calculation used by 
engineers, ac “master minds” 
on the stage. Learn easy way to multiply 4 figures 
by 4 figures without using old-fashioned multipli- 
cation; add long columns of figures this lightning (0) 
short-cut method. Learn horsepower, slide rule, (ep 


micrometer, logarithms, wood measure, puzzles, etc., 

etc. Large illustrated volume complete with answers, (=> 

only $1 postpaid. Satisfaction or refund. Amaze 

FREE friends with your magic-like mental powers. > X = 


Complete details ... mail coupon TODAY! + vy y A 
NELSON CO., 500 Sherman St., Dept. 309-E, Chicago 


" Please send free details about “‘Short-Cut Mathematics and Practical 
Mechanics Simplified.”” No obligation. 
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Important Announcement! 


NEW 
Dalton E-6B (Army Type) Navigation Computer. .$10.00 
Air Navigator’s Log Book. os 2.00 
Longines (large size) Navigation w atch. seeresecewe 80.00 





NEW 


Cox & Stevens Dead Reckoning Na 
puters DeLuxe ... 
(Used on 


vigation Com- 


- $35.00 


transoceanic flights) 


Pan-American Navigation Service 





Boulevard 


CALIFORNIA 


12021 Ventura 
NORTH HOLLYWOOD, 











FLY IN THE SHADE WITH A 


PARIS SUN BEATER 


The original long-visored khaki-twill flying cap. 
Price (less emblem)..........+++eeee0: $1.25 


x*x«x* * 
Civilian Pilot Emblem........eseeeee+s .30 
Civilian Instructor Emblem..........+.. .35 
WES. Pilot BDI. oc cccccccccccvces .30 
W.T.S. Instructor Emblem.............. 35 


20% discount on caps and emblems in quan- 
tities of 12 or more 

Emblems suitable for cap, sleeve, or breast. 
Write for free circular covering goggles, hel- 
mets, aeronautical publications and other 
items. 


ROY PARIS BOX 95 





DALLAS, TEXAS 
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RATE: 8¢ PER WORD 


May, 1943 





FIRST 15 WORDS $1.00 





AIRPLANES FOR SALE 








WRIGHT J-5, 
F.O.B. Seattle. 
900 Lander St., 


225 HP. Overhauled. $500 cash, 
Dependable Tank Transport Inc., 
Seattle, Wash. 





AIRPLANES WANTED 





WANTED: Arrow Sport V-8. Prefer plane with 
sliding cabin enclosure, wheel pants. Write price 
and hours. Lt. Raymond W. Schlachter, 22nd Ob- 
servation Squadron, Desert Center, Calif. 





AVIATION SUPPLIES 


NEW TIRES: — Factory Stocks — Our Specials 
6 :00x6 non-skid, 7:00x4, 8:00x4 Smooth 2-ply 
$8.75, 4- ply $10. 75. Tubes $3.25. All sizes stocked 
6:5 0x10, 7:50x10. 8:50x10 Regular. 8 :00-10.00 
Smooth Contour Tailwheels. 6x2 Solid Tailwheels 
$1.45. Lowest prices. Immediate deliveries. New 
reliable Merchandise. Sensenich Propellers. B.G. 
& Champion Spark Plugs. Storage Batteries. Bob 
Trader Aero Supply, Municipal Airport, Pitts- 
burgh, Penna. 








BOOKS 





AIRCRAFT & ENGINE MECHANIC MANUAL— 
just off the press—contains typical new examina- 
tions. Prepare for your rating. Only $3.00, post- 
paid or C.0.D. Quiz System, 12021 Ventura 
Blvd., N. Hollywood, Calif. 


COMMERCIAL and Private Pilots. New typical 
‘Multiple Choice’’ examinations are included in 
‘Aeronautical Training’’ just published; only 
$3.00 postpaid or C.0.D. Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 


GROUND Instructors. At last, what you have 
needed. These three books prepare you for all 
ratings: ‘‘Ground Instructor’’ a basic text. $3.00. 
*‘Ground Instructor Rating,’’ all in multiple choice 
form, necessary to prepare you for the govern- 
ment test, $3.00. ‘‘Air Navigation Note Book’”’ 
with Dept. of Commerce Navigation Plotter De- 
Luxe. $4.00. Quiz System, 12021 Ventura Bivd., 
N. Hollywood, Calif. 


PILOTS Meteorology. New text by Lt. Comdr. 
Halpine; an important book for pilot or Instruc- 
tor. Only $3.00 postpaid or C.0.D. Quiz System, 
12021 Ventura Blvd., N. Hollywood, Calif. 

















U. 8S. Coast and Geodetic Navigation Computer. 
Solves time, speed, distance and drift. With In- 
structions only $3.00. Quiz System, 12021 Ven- 
tura Blvd., N. Hollywood, Calif. 


FLIGHT Instructor. 








1942 edition—with new ‘ “Mul- 
tiple Choice Typical Examinations.’’ Load Factor 
problems with solutions. Important information 
you must know. Only $3.00, postpaid or C.0O.D. 
Quiz System, 12021 Ventura Blvd., N. Hollywood, 
Calif. 


R A DIO-TELEP >HONE Permit. 
government examinations fully covered in ‘‘Radio 
& Instrument Flying’’ by Charles A. Zweng. This 
latest book prepares you for Instrument Rating— 
necessary for Airline and Ferry Command. Only 
$4.00, postpaid or C.0.D. Quiz System, 12021 
Ventura Bivd., N. Hollywood, Calif. 


GROU ND Instructors. Enroll now ‘for complete 
‘Ground Courses’’ in Aviation war defense work. 
Our graduates now in all branches of government 
services. Write for ‘‘folder.”” Pan American Navi- 
gation Service, 12021 Ventura Blvd., N. Holly- 
wood, Calif. 
AIRCRAFT Hydraulic Systems — Attention, stu- 
dents, mechanics, engineers, draftsmen: complete 
information on design, testing and maintenance 
of commercial and military hydraulic installations. 
A specialized branch of aeronautics for you to 
get into now for only $2.50. Aircraft Specialties, 
134 S. Waller Ave., Chicago, Illinois. 


BACK ‘.~ “Magazines. Used, new textbooks. 
Booklets. Catalog 10c. eat s Center, Box A, 
863 First Ave., New York, N. 

Airplane & Engine~ Mechanic. 
texts prepare you for A & E rating (license) 
exam. Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations. 
Author holds A & E Certificate plus Aeronautical 
Engineering Degree. Aircraft text $1.25. Engine 


. Complete. authentic 
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AIRCRAFT 


PHOTOG RAPHS of ‘‘Mosquito,” ‘‘Thunderbolt,” 

“Destroyers,” and 40-page catalogue of latest A). 
lied and enemy fighters and bombers (including 
Japanese), 25c. Aeroplane Photo Supply, Bor 
195, Toronto, Canada. 





Inventions. Successful Automotive 
Equipment designer with several valuable aircraft 
inventions desires to contact manufacturer who 
will market them properly. Perfect samples, and 
all thoroughly tested. Hiram E. Barber, Box 7 
Warrensburg, Mo. ; 


WAR Air Photos 1914-1918. Clear, Glossy Photo. 
graphs. Spads, Camels, Nieuports, Fokkers, Albg. 
tross On The Ground And In The Air, Dogfights, 
Planes In Flames, Crashes, Rare Richthofen Pho- 
tographs. 3c Stamp a Lists. Charles Donald, 
Box 186, Union City, N. J 


FIGHTING Aircraft of America—At War! Seng 
25c war stamp for three 9”x12” sample drawings 
of Lightning, Avenger, Corsair, and list of others, 
Henry Clark, 147-28 90th Ave., Jamaica, N. Y 


DEAD Storage—Fireproof hangar, 
—up to 1500 lbs. 
4000 lbs. $15 
Johnsbury, Vt. 











concrete floor 
$5. per month, 2500 Ibs. ou, 
Grenn Mt. Flying Club Inc., 





WARPLANE photographs. Specimen and lig 
(1,000 titles), send 25c. Real Photographs, Ltd, 
Southport, England. 





WANTED—MISCELLANEOUS 





CASH in on your Aviation Ideas! National, rep 
utable organization will manufacture and market 
additional worthwhile lines of aviation parts, gad- 
gets, instruments, accessories, etc., whether pat- 
ented or not. Exclusive selling rights, outright 
purchase, or royalty basis, whichever you prefer 
Write fae | es for quick action. Box B, 
Yo FLYIN 





HELP WANTED 





TEST Pilot Experienced in operation of 1,000 
horsepower, single engine airplane by large East 
ern aircraft engine manufacturer. Engineering 
training desirable but not necessary. Persons em- 
ployed A _ ar production need not apply. Box (C, 
% FLYI 





INSTRUCTION 





ACADEMY Preparatory Service. Successful in- 
struction for men who have or seek appointments 
to the United States Military Academy, Naval 
Academy, or Coast Guard Academy. Courses on 
college level cover required subjects as prescribed 
in official publications and as exemplified in re 
cent examinations. Home study methods assure 
thorough training at low cost. Resident tutoring 
if desired. For information write Capt. A. Tv 
Bell, U. S. Army, retired, 119 Franklin Blvd, 
Merrick, N. Y. 


DRAFTING and Trigonometry courses. 
complete! Inquire Giles, Dept. A-7, 
Burbank, Calif. 


CAA WRITTENS are no longer a hazard. WTS 
trainees, pre-flight students, private and commer- 
cial candidates and instructors now depend on the 
simplified explanations, diagrams, exercises, and 
over 1,000 multiple-choice simulated examination 
questions, with key, in the Revised Edition of J. H 
McLendon’s “Aeronautics Ground School Guide.” 
There are separate divisions on Civil Air Regula 
tions, meteorology, aircraft, ary instru- 
ments, navigation and engines. .50 postpaid 
Hemphill’s Book Store, Austin, %,. 


AVIATION Cadet Preparatory Course for mea 
who want to qualify for training as pilots, bom- 
bardiers, and navigators in the Army Air Force. 
Thorough instruction assures success. Home study 
$25. Also resident tutoring. For information 
write Capt. A. T. Bell, U. S. Army, retired, 119 
Franklin Blvd., Merrick, N. Y. 


MEMORIZE Radio Code Easily! 
cut Memorizing, Practice oe dies 
Kolorkards, (FL343), Bluffton, 


CORRESPONDENCE Courses and self-instruction 
books, slightly used. Sold. Rented. Exchanged 
All Subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete details and 84-page 
illustrated bargain catalog FREE. Write Nels 
Company, 500 Sherman, Dept. E237, Chicago. 








Each $1 
1326 Myers, 











Complete Short- 
$1.00 























text $1.25. Combination $2.00. Postpaid or C. — 
0. D. Flight Press, Box 101-A, Edwardsville, I. PATENTS 
500 AVIATION Questions correctly answered— PATENTS: Low Cost. Book and advice free ree. L 
$1.00. Agents wanted. Tuck Publishers, 73 S. : D. C. 
Shirley, Pontiac, Mich. F. Randolph, Dept. 372, Washington, 
Reply to Box Numbers 
MISCELLANEOUS % FLYING, 540 N. Michigan Aves 
Chicago. This does not apply te 





WELDING EQUIPMENT. Aircraft welding outfit, 
new, complete. $52. Several others below cost. 
Adastik Bros., 1299 Michigan, Grand Rapids, Mich. 







Box Numbers where city and state 
are shown. 
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Flight Test 


(Continued from page 61) 








At Deadline 


(Continued from page 8) 











any pickup at will and obtain a contin- 
uous record of that pickup. Such tests 
have been made at Vultee to record loads 
on a structural member that had been 
failing in flight. In plotting the curves of 
the loads on this member during buffeting 
encountered in a pullout, the average load 
of approximately 7,000 p.s.i. had been an- 
ticipated, but the load reversals of a mag- 
nitude of over 20,000 p.s.i. in tension and 
30,000 p.s.i. in compression at a rate of 
6,000 c.p.m. were entirely unexpected. 
Previously it had been impossible in the 
laboratory to reproduce failures in this 
member, but by applying load reversals 
as revealed by the Vultee Flight Re- 
corder, laboratory reproductions of flight 
failures were accomplished. 
END 


amazed to see that several of the photo- 
graphs in the set—they have few ac- 
curate silhouettes other than those bor- 
rowed from the RAF—were simply made 
from clippings out of Fiyrne. If nothing 
else, we would have been happy to have 
loaned them the original photographs to 
work from. 
o* a * 

ONE of the phenomena of the war, we 

think, is the number of aviation peo- 
ple riding the railroads. We didn’t realize 
it until we took to the rails—the first 
time in our life we have ever travelled 
cross-country on any public carrier other 
than an airline. Reason for the rail- 
roads’ popularity is the airline priority 
system. Not that the priority passengers 
don’t deserve preferential treatment, al- 


169 


though we're told the “priority racket” 
was so abused that the regulations 
recently were completely rewritten. 

We, and several other persons in avia- 
tion with whom we’ve discussed the mat- 
ter, have been unceremoniously removed 
from airliners several times. Twice 
recently we not only held space on an 
airliner but were waiting in the lobby of 
the airline ticket office, bags aboard the 
car to the airport, only to be pushed off 
and left stranded at the last minute. 

Fault does not lie with the airlines. 
Priorities are issued by the armed forces 
and are issued by them based on what 
they are told by the person requesting 
the priority. 

Under the new regulations, the non- 
priority airline passenger is subject to 
removal by not only business men, but 
by any cargo that has to be moved fast. 

Have a seat, piston! 

Max KaRANT. 
END 
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